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England This 240 MM Howitzer, largest mobile gun of the U. S. Armed 
ge 3 Forces, paves the way for fighting infantry and is speeding the day 
al labor of final victory. It speaks to the enemy on all battlefronts with a con- 


id local 
to be 
yatterns ae 
ressivelyim 


vincing voice of authority that demands unconditional surrender. 




















Twenty-four Timken Bearings in the two six-wheeled sections which 
transport these guns provide necessary strength and maneuver- 
ability to speed them over the toughest terrain into the fighting 
zones where they’re urgently needed. 


“ Twelve more Timken Bearings in the gun itself, including the large 
ing table bearing which measures 50” bore and 60” outside diameter, © 
. facilitate handling and aiming the big fellows and absorb the 


terrific shock loads caused by the recoil of 
rapi. ‘te barrages. Practically every field piece 
& Goh et m | used b, ce Allies depends for its unusual ef- 
USTRIER . , | ficiency 1 Timken Bearings. The Timken 
4 Roller £.aring Company, Canton 6, Ohio. 
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In it FLIKE THIS IS WINNING —_ 
genul Yi THE WAR FOR U.S.... — | 
C 
G 
Beer Bottles Instead of Bombs = 
A 
In the early days of Guadalcanal, Jap warships S 
were sneaking in every night to bombard Hen- ‘ 
derson Field. We had only a handful of PT’s 
and a dozen scout seaplanes to hold them off. 
The scout planes couldn’t attack with bombs — 
so the boys worked out a scheme. 
Next night, our planes spotted the Nip ships and | 
attacked with empty beer bottles — knowing that ‘ 
they would whistle down like bombs. This drew 


the Jap fire. Revealing gun flashes gave our PT 
boats a perfect target—and they tore in for the kill. 
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LIKE THIS WILL WIN 
THE PEACE FOR YOU . 


Ju 
In precision finishing electric motor rotors, 
grinding proved exceedingly troublesome — 
wheels would quickly load with soft alumi- 
num. Production was only 70 an hour. 
Now — precision-turned two at a time on a = 
Heald No. 49 Bore-Matic specially built for 
the job — rotors are held to 2.500“— 2.501” rt 
O. D. concentric with the shaft within .001" hs 
total indicator reading, and parallel to .004“ ~ 
in 12”. Production 200 an hour! ( 


THE HEALD MACHINE COMPANY 
WORCESTER 6, MASS. 
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INTERNAL AND SURFACE GRINDING MACHINES 
BORE-MATIC PRECISION FINISHING MACHINES 
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HEAT TRANSFER 
Specialists 


¥%& Young products are always preceded by sound de- 
sign and research engineering. When peacetime con- 
version comes, Young Heat Transfer Engineers will 
be able to apply a wealth of experience gained in diffi- 
cult and diversified assignments. These engineers are 
now looking toward future heat transfer applications, 
developing more efficient ways to control heat of both 
mobile and stationary power plants. Consult them 
on your heat transfer problems, without obligation. 





FOR AVIATION 


The wide use of Young oil cool- 
ers, coolant radiators and auto- 
matic controls in Allied aircraft 
is tribute to their efficiency and 
serviceability. In approved com- 
bination they provide rapid heat 
dissipation, anti-congealing char- 
acteristics, automatic temperature 
regulation and pressure and + 
surge relief. 





FOR MOBILE UNITS 


When postwar transportation ex- 
pands on highways, railways and 
airways = Heat Transfer En- 
gineers will be ready with ra- 
diators and heat control devices 
for every size and type of engine. 
Young radiators and oil cooters 
are designed and built for long 
life, efficient performance and 
pleasing appearance. 





FOR THE MARINE FIELD 


Young tube bundle and shell heat ex- 
changers are used extensively for cooling 
the oil and engine jacket water of marine 
engines. Compact in design, easy to in- 
stall and clean. The combination heat 
exchanger, oil cooler, surge tank is * 
a Young engineering development. 





FOR THE DIESEL FIELD 


Huge radiators for locomotives—extreme- 
ly large capacity ‘‘Quad’’ (radiator type) 
coolers for stationary installation th 
are evidence of Young leadership in the 
Diesel field. Each combines large capac- 
ity with highest efficiency at low = 
Operating cost. 
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SALVAGE SCRAP 
Win THE wan 


HEAT TRANSFER ENGINEERS. 


Manufacturers of Oi! Coolers ® Gas, Gasoline, Diesel Engine Cooling Radiators © 
tntercoolers © Heat Exchangers @ Engine Jacket Water Coolers © Unit Heaters 
®@ Convectors © Condensers ® Evaporators @ Air Conditioning Units ® Heatine 
Coils @ Cooling Coils @ and a Line of Aircraft Heat Transfer Equipment. 


YOUNG RADIATOR CO., Dept. 215-C-2, Racine, Wis., U.S.A. 
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KEY TO ILLUSTRATION 


Loading Hopper into which 
loose scrap is gathered. 


Easily operated control valves 
manipulated by woman em- 
ployee. 


Poppet type hydraulic operat- 
ing valves provide dependable 
distribution of power. 


Baling chamber where loose 
scrap is converted to dense 
mill size bales. 


Shock Alleviator protects hy- 
draulic system. 


5 Finished Bales, loaded on skids. 


GALLAND-HENNING 


SCRAP METAL BALING PRESSES 


A 4666-1P 
When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 


Sheet Scrap Séceds 
To meet the ravenous wartime demands of that new 
giant, the aircraft industry, it is necessary that the 


aluminum mills receive a constant flow of usable scrap 
...in order to operate at top capacity. 


Many Aluminum Sheet Mills, as well as Aircraft plants, 
are equipped with Galland-Henning Hydraulic Baling 
Presses to convert loose trimmings and scrap into 
dense, compact bales suitable for charging the resmelt- 
ing furnaces. 


G-H Balers for quick, low-cost baling of ferrous and non- 
ferrous scrap are available in both pit and floor type 
models, in capacities from ™% ton to 10 tons per hour 
or more. Write for literature. 


GALLAND-HENNING MFG. CO., 2747 S. 3ist St., Milwaukee 7, Wis. 





One of a battery of six G-H 
Hydraulic Balers for high 
volume baling of aluminum 
scrap in a Pacific Coast plant. 


alvaging Aluminum 
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Because large tonnages of the NE 8600 and 
NE 8700 series of alloy steels have been used 
successfully for a wide range of applications 
and have shown excellent mechanical proper- 
ties and desirable response to both fabrication 
and heat treatment, the American Iron and 
Steel Institute now registers these as standard 
AISI alloy steels. The AISI prefix will replace 
the NE designation but the numbers will re- 
main the same. 

_ Ryerson selected the 8600 and 8700 series 
alloys at the start of the NE (National Emer- 
gency Alloy) program. Large stocks have been 
built up and a full range of sizes are available 
for quick delivery from Ryerson stock. 

On all Ryerson alloys you get this plusservice: 
With each shipment of alloy steel, you re- 





ceive a report, which includes chemical analy- 
sis, grain size, working temperatures, Jominy 
Hardenability Test results, and physical prop- 
erties interpreted from hardenability for various 
sized rounds quenched and tempered at three 
different draw temperatures. The report per- 
tains specifically to the heat of alloy delivered. 
All bars are identified according to heat, with 
painted color markings and stamped heat sym- 
bols, which correspond to the identification 
noted on the report. 

Thus Ryerson offers uniform, high quality, 
plus complete working information that en- 
ables you to heat treat correctly without further 
testing or re-testing. Call Ryerson for 8600 
and 8700 and all other alloys as well as carbon 
and stainless steel products. 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC., STEEL-SERVICE PLANTS: CHICAGO, MILWAUKEE, 
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AUT OMOTIEIV d AVEATION 
aA D S/T MIES 


HIS is the 27th'Statistical Issue to be published. | World War | had ended but a few months before 
jw first of this long and uninterrupted series of annual reference numbers appeared. Civilian pro- 

duction during that war was not seriously affected. Concerning such things as post-war planning 
little needed to be done. Today, the automotive and aviation industries which this publication serves 
are fully engaged in production for war. But another day is coming. It is too early for the definite 
planning of reconversion of production facilities but it is not too early to consider the character and 
extent of the market in a happier tomorrow. For that reason, data relating thereto, which have been 
omitted from the two immediately preceding Statistical Issues, are included here in addition to a 
record of our industries’ production accomplishment and statistical material and specifications that 
are useful to and needed by these industries for their work today and for their guidance in looking 
ahead and planning the work to be done and the demand to be met in the days to come. 





SELECTED ITEMS FROM 
INDUSTRY’S WAR PRODUCTION RECORD 






JULY I, 1940. TO DECEMBER 31, 1944 ‘ 
Ey Se 0s Sc edicacaccd sb eneerseccbapeuseaewaseueace 253,270 
ee Ss oi bss wine e uerdiccneeeoes any aswvekbedeeeeuenwe 14,767 
HEAVY, TRUCKS, 214 tons and over, number.................. cece eee eeeceeee 769 ,468 
eT Fe ee eee Se eS eee 6,871,000 
i aw cence tv tiie ee Ae eee aaa A 75,204 
Pee Se ae IIS ins ori nich cen ks caw secedeceuers cseeiewees 130,017 
Is Cie UME II onc icc icccicscvewaswenesseawevweeseeesee 55,252 
i la ew by cn 40 Rinse whe Nae La a ew ee OS 71,124 
ANTIAIRCRAFT GUNS, ARMY, number.............................0.0000 00 48 ,958 
i eka ale ad nie padi adit ek Mena SOL Aaa ee Kenn 2,422,099 
I a os, 554 Gus eskwS ek ale Wo Wan wae owe le pa a Soke eee eae 5,942,385 
kta isl lac NG vtech his Ha sea win an wd ee ee Sah Oe 5,163,826 
nics is cece actwies oeketheaete eaeeeeetees seuss 1,926,405 
SMALL ARMS AMMUNITION, rounds... ................. ccc cece cece eeeeees 37,198,000,000 
AIRCRAFT GUN AMMUNITION, rounds..........................0 0c cece eee 337,046,000 
ARTILLERY AMMUNITION, GROUND, short tons............................ 2,927 ,502 
es hood uk k nd ceed iw ded naw etetas WEN ETT OFS 73,067,000 
EE EE Se TE Tere 4,130,000 
COMMUNICATIONS AND ELECTRONICS EQUIPMENT...................... $9,405,000 ,000 





Presented here are Cost data of Global Warfare 
to the United States in the form of rapidly rising 
direct war expenditures, the increasing load of 
corporate taxes and the mounting Federal debt. 


U. S. War Program, Expenditures and Indicated Unspent Funds 


Cumulative Totals from June 30, 1940, to End of Month Specified 
(Millions of Dollars) 


War 


Expendi- 


Indicated 




















War Expendi- indicated 
Program tures Unspent Funds Program tures Unspent Funds 
December.............1940 $21,355 $1,911 $19,444 1944 
March................1941 31,420 3,963 27,457 January $343,102 $160,758 $182,344 
(a 1941 38,084 6,655 31,429 February. . 341,308 168,566 172,742 
September... . .1941 57,865 10,412 47,453 Ns 231s: scnendetarsions 341,330 176,515 164,815 
December.............1941 77,710 15,803 61,997 DR sia pone ae secoteaalebin 341,757 184,008 157,749 
ee . 1942 146,744 23,422 123,322 Sa 341,605 191,926 149,679 
a ee ee 1942 175,599 34,921 140,678 a tsps nc Sethe ees eadies 343,514 199,833 143,631 
September............ .1942 221,918 50,250 171,688 July.... 392,377 207,238 185,139 
December... ... . .1942 237,949 68,208 169,741 ee 332,453 215,035 177,418 
ee . 1943 246,147 87,655 158,492 Septemder................ 332,479 222,149 170,339 
Se ere . 1943 275,753 110,095 165,748 ere 391,096 229,585 161,510 
September.... .. 1943 340, 167 131,492 208,675 November................. 390,389 238,682 163,707 
December. . . 1943 344,184 153 ,342 190,842 Decamber. . 390 524 244.516 146,008 
War program includes all funds made available for war purposes by the U. S. Government, including cash appropriations, contract 
and tonnage authorizations, and commitments by the Reconstruction Finance Corporation and its subsidiaries. 
Expenditures include checks paid from the Treasury General Fund and net expenditures by the Reconstruction Finance Corp. and 
its subsidiaries, 
THE RISING CURVE OF CUMULATIVE EXPENDITURES 
JUNE 30, 1940, ro NOVEMBER 30, 1944 ; 
LA 
_ BILLIONS OF DOL RS oail 
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(Gréss Debt in Thousands of Dollars) 





Corporate Profits, Taxes, Dividends and Savings 
(Millions of Dollars) 









































































































































































































































































































































































































































































































di G 
"une 30" Debt per Capita Corporate Profits Corporate Profits 
ww * ceo $ ey 4 Before Taxes Taxes After Taxes Dividends Savings 
= 1,146,940 12.69 
i915... \ ore on 1929 $9,153 $1,181 $7,972 $5,778 $2,194 
aT 2'975,619 28.57 1930 1,979 700 1,279 5,658 =4,379 
a8 12,243,629 115.65 1931 —2,836 389 —3,225 4,209 =7,434 
ai 25, 482,034 240.09 1932 —5, 187 275 —5, 462 2,652 =8,114 
4 23/976, 251 221.09 1933 —1,969 421 —2,390 2,123 =4,513 
1922 22,004,678 208.97 1934 725 596 129 2,697 =2,526 
1923 349, t 
a4 ph bap 1935 2,407 735 1,672 2,951 =1,279 
- 19° 643,183 167-70 1936 5,089 1,191 3,898 4,735 = "837 
a oe ee fF oe SS lhe he 
i : : . ’ ’ 75 =t, 
= 16: 185° 308 131.49 1939 5/320 1,232 4/088 3,869 221 
16,801 485 138.37 1940 7,390 2,543 4,847 4,095 752 
- 2 O89: 088 21365 1941 14,908 7,577 - 7,331 4,476 2,855 
ie 28,701,187 225.07 1942 19,394 11,076 8,318 4,227 4,091 
=.. 3 ree =o 1943 23,848 14,428 9,420 4,273 5,147 
tat a7, ae 286.43 1944 24,448 14,962 9,486 4,414 5,072 
it 48,978. 919 367,68 — Deficit. = Withdrawals from Surplus. 
1942 72,495, 183 540.68 Source: National Income Unit, Department of Commerce. 
1943 136,696, 000 1,007.64 
aad 201,003.00 1,500.00 
M5, Jan. 31......... 232,408,030 1,734.00 
THE INCREASING LOAD OF CORPORATION TAXES 
| ns ——s 
| 24} YY Ta Kes : a YW YY 24 
| 29 U4 Corporate Profits UY. U7. - 
| [| Dividends before Taxes Yj Y 
: 2).—— UG 20 
i . . 
| 1g| ———]l]]]] Deficit before Taxes 7 - 7 is 
| 4, 
| a > a Wye YI, 
| 6 [=> Savings > Yy Yj Yj 6 wn 
e\— Ds 
I} od al 
i312} - ~ Yaa 
i 0 g Yy Yj Oo 
‘la 10| YY. LA © 
| ue YH Z Li & 8 ue 
| | : een’ 7 KS a iu 
in ____ Corporate Profits mel tt LL tie 
|z after Taxes Ny a 7, ¥ 
0 LA WL —— 2 +0 
a ——— - 
| 2 F Mla z= Misa —| — ——— 2 = 
| a mur —S — a 
| To 038 iy 
I). 2 SAF — 2 
H | Za liliil = 
| -4) | ee DEFICITS OR WITHDRAWALS 4 
| . Z FROM SURPLUS. 
i} “8 Bi - “6 
l| -8t 7 | -8 
| NS 5 : : 
| Li bt tl a a a a a tt 
mn 1930 193! 1932 1933 1934 1935 1936 1937 1938 1939 1940 1941 1942 1943 1944 
March 15, 1945 (For Lend-Lease data see page 82) 35 














EMPLOYMENT OF THE LABOR FORCE BY GROUPS 
SHOWN IN PER CENT OF TOTAL FORCE 
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PER CENT OF TOTAL 








100 : . 
Miscl. Services 
90 - Services, incl. Armed forces 
J 80 3 
4 Trade, Distribution and Finance < 
t- 70 . 
c ) 
F 60 - 
ba u 
© so 0 
- Industry b 
Z 40 2 
Ww W 
vs 30 . 
tc ig 
oa W 
a. 20 ny 
Agriculture, Forestry and Fishing 
10 
1900 1904 1909 1914 1919 1924 1929 1934 1939 1944 
Distribution of Employment of the Labor Force 
Including The Military Services 
Service 
Forestry Trade Industries Miscl. 
Annual and Distribution (Incl. Armed Industries 
Average Total Agriculturet Fishing Industry and Finance Forces) and Services 

ERE 27,378,000 9,552,000 166 ,000 10,013,000 3,224,000 3,942,000 481,000 

1904. . 31,175,000 10,587,000 195,000 11,599,000 3,730,000 4,508,000 556 ,000 

1909... 36,735,000 11,599,000 211,000 14,384,000 4,522,000 5,339,000 680,000 

_ 37,580,000 11,610,000 214,000 14,965,000 4,622,000 5,467,000 702,000 

eee 37,097,000 11,493, 216,090 14,591,000 4,588,000 5,517, 692,000 

ear 38, 169,000 11,473,000 230,000 15,273,000 4,726,000 5,745,000 722,000 

Ree 38,482,000 11,451,000 233,000 15,330,000 4,797,000 5,940,000 731,000 

1914 37,575,000 11,404,000 228,000 14,507,000 4,742,000 5,987,000 ,000 

1915 37,728,000 11,371,000 225,000 14,489,000 4,962,000 5,969,000 712,000 

aaa 40,127,000 11,382,000 239,000 16,019,000 5,463,000 6,247,000 ,000 

ES Pp ods stices 42,685,000 11,161,000 228,000 17,518,000 5,808,000 7,117,000 853,000 

1918 44,187,000 10,731,000 214,000 17,716,000 5,731,000 8,889,000 906,000 

| TRS 42,029,000 10,489,000 229,000 17,237,000 5,847,000 7,373,000 854,000 

1920.. 41,339,000 10,718,000 236,000 17,362,000 5,643,000 6,552,000 828,000 

ae 37,691,000 10,751,000 202,000 4,440, 5,360,000 6,209,000 729,000 

1922... 40,049,000 10,766,000 233,000 15,828,000 5,935,000 6,495,000 792,000 

1923..... 43,011,000 10,697,000 262,000 17,917,000 6,377,000 6,884,000 874,000 

1924. 42,515,000 ,662, 255,000 17,381,000 6,400,000 6,956,000 861,000 

Aer 44,192,000 10,725,000 266 ,000 18,140,000 6,892,000 7,264,000 905,000 

RS 45,498 ,000 10,801 ,000 260,000 18,708,000 7,054,000 7,736,000 939,000 

a 45,319,000 10,519,000 253,000 18,388,000 7,105,000 8,112,000 942,000 

1928... 46 ,057, 000 10,552,000 252,000 18,377,000 7,444,000 8,471,000 61 , 000 

1929... 47,925,000 10,539,000 267,000 19,097,000 8,007,000 9,003,000 1,012,000 

Rs Care Scan 46,081 ,000 11,172,000 221,000 17,023,000 7,802,000 8,917,000 945, 

ae 42,530,000 11,157,000 160,000 14,520,000 7,300,000 8,543,000 851,000 

i 38,727,000 , 068,000 138,000 11,978,000 6,779,000 8,014,000 750,000 

1033... 38,827,000 11,027,000 157,000 12,285,000 6,728,000 7,877,000 753 ,000 

1934... 41,474,000 10,855,000 177,000 14,097,000 7,097,000 8,416,000 830,000 

ae 42,653,000 11,130,000 192,000 14,541,000 7,167,000 8,770,000 854,000 

ne A 44,830,000 11,037,000 212,000 16,152,000 7,349,000 9,165,000 915,000 

SSS Sivan aceon 46,279,000 10,884,000 227,000 17,142,000 7,549,000 9,518,000 * 958,000 

1938... 43,416,000 10,794,000 201 ,000 14,904,000 7,317,000 9,316,000 884,000 

Seca curds 44,993,000 10,739,000 198,000 15,639,000 7,511,000 9,978,000 928,000 

1940... 46,683,000 10,580,000 ,000 16,854,000 7,631,000 10,432,000 978,000 

1941... 51,434,000 10,355,000 215,000 19,717,000 7,843,000 12,190,000 1,114,000 

ls wis a 55,762,000 10,392,000 ,000 21,349,000 7,633,000 14,947,000 1,231,000 

— efeat eles 62,026,000 10,264,000 188,000 22,167,000 7,479,000 20,523,000 1,406,000 

eS 63,147,000 10,167,000 175,000 21,396,000 7,425,000 22,540,000 1,439,000 

Source—National Industrial Conference Board. *—10 months average. 

t—Employment in agriculture revised 1930 to date. Not strictly comparable with previous years. 
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EMPLOYMENT IN INDUSTRY BY GROUPS 
SHOWN IN PER CENT OF TOTAL INDUSTRY EMPLOYMENT 
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Distribution of Employment in Industry 


Annual Total 

Average Industry 
1900.............. 10,013,000 
1904............., 11,599,000 
1909... ...... 14,384,000 
ae 14,965,000 
eis disiecdrnan 14,591,000 
1912 15,273,000 
ET 15,330,000 
1914 14,507,000 
1915 14,489, 000 
eR 16,019,000 
es 17,518,000 
1918 17,716,000 
1919 17,237,000 
ae 17,362,000 
Ret 14,440,000 
ees 
No sce Ree 17,917,000 
1924.............. 17,381,000 
aa. 18,140,000 
aes 18,708,000 
Re 18,388,000 
1928 haan 18,377,000 
1928... 2.2. 19,097,000 
1930. Sere 
1931..... 2...) 14,520,000 
1932 Pree aileer Rooted 11,978,000 
«ene 12,285,000 
. eee 14,097,000 
1935... 14,541,000 
1936... -.-. 16,152,000 
MSS as os kee ccb.. 17,142,000 
1938. . seeeese. 14,904,000 
ate: 15,639,000 
1940... -..... 16,854,000 
_ ees 19,717,000 
wee... wanes 21,349,000 
a. ree 22,167,000 
— Saeipinina: 21,396,000 
OSs Sle 


Source—National Industrial Conference Board. 


—Ten months average. 


March 15, 1945 


Wage Earners in U. S. 








Public sf 
Mining Manufacturing Construction Transportation Utilities Automotive Plants* 
653,000 6,090,000 1,639,000 1,355,000 276,000 In Th d 
840,000 6,754,000 1,954,000 1,659,000 392,000 (In Thousands) 
1,103,000 8,446,000 2,333,000 1,933,000 569,000 
1,168,000 8,990,000 2,177,000 2,015,000 615,000 Monthly Average Men Women Total 
1,144,000 8,628,000 2,131,000 2,029,000 659,000 1941 487 
1,181,000 8,909,000 2,374,000 2,112,000 697,000 Saati 505 
1,253,000 9,099, 000 2,126,000 2,123,000 720,000 j= = {ORE........eee0- 
1,132,000 8,769,000 1,801,000 2,061,000 744,000 1943 
Ns cncrssccoieans 561 98 659 
1,144,000 8,911,000 1,644,000 2,035,000 755,000 February............. 559 116 675 
1,270,000 10,184,000 1,694 , 000 2,072,000 ,000 ee 556 132 688 
1,357,000 11,436,000 1,722,000 2,172,000 831, 000 April 550 153 703 
1,341,000 11,446,000 1,767,000 2,311,000 851,000 oe 556 158 712 
1,131,000 10,989,000 1,808, 000 2,432,000 877,000 io 
I tn. 2 cinren amanin 567 160 727 
1,232,000 11,013,000 1,582,000 2,603,000 932,000 - 568 175 743 
,000 8,599,000 1,704,000 2,265,000 913,000 re 576 188 764 
54, 9,391,000 2,311,000 2,232,000 940,000 September 591 204 795 
1,251,000 10,592,000 2,591,000 2,479,000 1,004,000 October 600 217 817 
1,135,000 9,896,000 2,897,000 2,413,000 1,040,000 — 500 298 ane 
1,120,000 10,222,000 3,279,000 2,453,000 1,066,000 December............ 601 218 819 
1,198,000 10,386,000 3,497,000 2,523,000 1,104,000 
1,122,000 10,164,000 3,468,000 2,508,000 1,126,000 Average.......... 574 170 744 
1,053,000 10,312,000 3,438,000 2,431,000 1,143,000 
1,067,000 11,059,000 3,340,000 2,465,000 1,167,000 1944 
ors.ete 9.770.000 00 on ee 1.000 iin cesses 598 214 812 
’ ’ ’ ’ , ’ ’ ’ ’ February............. 593 210 803 
825,000 8,423,000 2,225,000 2,006,000 1,041,000 earch en Po 731 
668, 000 7,348,000 1,312,000 1,719,000 932,000 ee 566 212 778 
677,000 7,979,000 1,114,000 1,656,000 858,000 phat 
,000 9,179,000 1,518,000 1,724,000 883,000 WS ci wikbiccatine totes 555 207 762 
NN ea ae 548 207 755 
798,000 9,757,000 1,344,000 1,757,000 885,000 ae 543 206 749 
825,000 10,485,000 2,014,000 1,905,000 2,000 August........ we tan 205 746 
865,000 11,361,000 1,924,000 2,016,000 975,000 Septentber: 533 198 731 
707000 10°517,000 —¥'e70;000 «=—«'a71"000«=—«834°000 October... 622 190TH 
. or is Sits sop ie 3 November. ......... 512 178 690 
756, 000 11,288,000 1,907,000 1,948,000 956,000 December............ 509 169 678 
758, 000 13,198, 000 2,612,000 2,135,000 1,015,000 
780,000 14,632,000 2,624,000 2,276,000 1,037,000 Average.......... 550 201 751 
702,000 16,205,000 1,764,000 2,476,000 1,021,000 , 
648,000 15,540,000 1,329,000 2,899,000 980,000 *—Automotive Council for War Production. Includes 


these companies. 


those plants formerly manufacturing Motor Vehicles 
and Bodies and the U. S.-Owned plants operated by 
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INDEXES OF WAGE EARNINGS 
IN 25 MANUFACTURING INDUSTRIES 














AVERAGE ANNUAL INDEXES 
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Index Numbers 1923 =100 
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180 
160 
140 Average — Earnings oe ae 
“ u“ aw 
Pk Real’Weekly er 
120 — £a rnings mas aagee? P 4 a —!20 
ae en aaa nn a Average Weekly ~ 
ane” *teessfee* rr s Cost of Living ae See “ 
100 ; f/ ee 100 
—— Case of Living on Tr eee aiiineamn 
ooss o _geeswaeeeen 4 am  prertetnecengetnnnnn 
es mel is -_- fragt goer renew 
80 f ae — = aie Actual Hours per Week ————@0 
_———* om, _- —— A 
ee oe per Wage Earner | 
Actual Hours per Week 
60 per Wage Earner 60 
40 \ 40 || 
_ 1935 1936 1937 1938 1939 1940 1941 194) 1942 1943 1944 
| 
Earnings and Hours Worked Cost of Living Index 
° ° Index, 1923=100 
in 25 Manufacturing and ; 
A bile Industri ‘Average Fuel and 
= S verage uel an 
Automobi e inc ustries All items Food Housing Clothing Light Sundries 
Avg. Actual Hours 1929 100.1 106.9 92.0 98.7 93.4 99.7 
Average Average per Week 1930 96.7 101.7 89.5 92.0 92.7 98.7 
Hourly Earnings Weekly Earnings per Wage Earner 1931 87.2 83.7 82.4 79.5 90.5 96.6 
"25 Mfg. Automotive 25 Mfa. Automobile 25 Mfy. Automobile Oo py x ag as _ ne 
Industries Industry Industries Industry Industries Industry 1934...” 79.4 75.3 64.8 77.5 86.9 93.2 
1929 $ .590 $ .625 $28.55 $32.48 48.3 48.8 1085.......... 82.2 80.8 70.3 75.0 85.7 93.8 
1930 .589 -618 25.84 27.77 43.9 39.9 a « 81.6 77.9 73.8 86.0 94.6 
= = = op 4 roy =. 87.8 84.7 86.5 76.9 85.2 96.9 
. y ; 17. Y 34. . : 
1833... 4g) 55-71 21-4 8-4 8-0 1930. S78] 
1935... "599 666 22.23 28.04 37.2 37.4 1940........... 85.3 77.7 86.9 73.1 85.4 97.5 
1936 .619 675 24.39 29.81 39.5 37.7 eee 89.0 85.3 88.5 75.3 87.9 99.4 
1937. -695 .777 26.80 32.31 38.7 35.3 See 97.8 100.8 90.8 87.3 90.2 104.5 
1688 7 ~ 4.0 30.77 34.3 38.3 1943.. 103.3 112.6 90.8 89.3 92.7 107.4 
1940 739 “818 98 54 36.24 38.6 37. 1944.. 104.6 110.9 90.9 92.6 95.2 113.0 
1941. .814 .905 33.62 42.34 41.2 39.0 
1942. 924 1,003 40.03 55.55 43.0 44.5 
1943. . 1.014 1.087 45.88 58.95 45.0 45.0 1943 
1944f.. 1.065 1.312 48.73 59.33 45.6 45.2 January...... 101.5 108.8 90.8 88.6 92.1 106.4 
1943 February....... 101.9 110.0 90.8 88.6 92.3 106.5 
5 
January. 979 1.299 43.56 59.56 44.3 45.9 on Jackin py os = oy ye a 5 
February 982 1.271 43.85 58.63 44.5 46.1 p ‘ : ’ . ’ 7 
March... 987 1.283 44.30 58.36 44.7 45.5 eee 104.2 115.8 90.8 88.5 92.6 106. 
April... .998 1.281 45.02 58.42 44.9 45.6 June 104.3 115.8 90.8 88.6 92.5 107.1 
May... 1.009 1.298 45.92 60.88 45.3 46.9 ; eS 103.1 112.4 90.8 88.9 92.5 107.2 
june... 1.616 1.208 4.18 o.16 43.2 “3.4 August......... 102.8 111.4 90.8 89.3 92.6 107.3 
_ ‘ . , x " 45. 4 
August. 1.020 1.289 46.25 58.88 45.1 45.7 — meer —. bea bap ae ay = : 
September 1.036 1.312 47.12 58.52 45.3 44.6 an elena ' ‘ ’ . . ; 
ctober 1.036 1.303 47.51 62.59 45.5 48.0 November...... 103.7 112.1 90.8 90.9 93.1 109.1 
November. 1.041 1.310 47.58 59.52 45.5 45.4 December. ..... 103.9 111.9 90.8 91.1 94.9 110.0 
December. 1.045 1.283 47.15 53.71 45.1 41.9 
jay > i Te, a ey January... 103.9 111.1 90.8 91.2 95.1 1108 
March... 1.053 1.303 48.41 59.54 45.8 45.7 February. ...... 103.4 108.6 90.8 91.6 tp 
April. 1.057 1.309 48.09 62.07 45.2 47.4 March......... 103.4 109.2 90.8 91.7 95.3 111.6 
May 1.062 1.320 48.46 58.30 45.5 44.2 April. 104.1 110.1 90.8 91.9 95.3 112.8 
June 1.068 1.320 49.30 60.17 45.9 45.6 WAM. sis ccce. 104.4 110.7 90.8 92.3 95.3 113.2 
ics ‘ 2 } ; 45. : 113.3 
August... 1.070 ‘1.317 48.98 59.19 45.6 44.9 SEO renee nnnn ee pa oa a4 ap ap 113.3 
September... 1.080 1.315 49.42 58.09 45.6 ° 44.2 July.........-. 105.0 111.9 90.9 92.5 95.1 
October... 1.079 1.305 49.39 57.91 45.7 44.4 August......... 105.1 111.9 90.9 93.0 6.1 118.4 
November 1.080 1.315 49.46 58.24 45.6 44.3 September... . . 105.0 111.5 90.9 93.2 95.1 113.6 
_ : October. ..... . 105.1 111.1 91.0 93.6 95.1 114.2 
Note—Hourly Earnings are not Wage Rates because they include overtime and November...... 105.2 111.1 91.0 93.9 95.2 114.7 
incentive payments. *—Based on data collected by the Automobile December...... 105.6 112.2 91.0 94.0 95.2 114.8 


Manufacturers Association and the Conference Board. 


through November. 
Source—National Industrial Conference Board. 
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Source—National Industrial Conference Board. 
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Average Actual Weekly Earnings in Manufacturing Industries 









































































































| | 
{180 INDUSTRY | 1929 1932 1935 | 1936 1937 1938 1939 1940 1941 1942 1943 1944* 
jgrcultural Implement... . $31.02 | $17.96 | $26.42 | $26.78 | $31.08 | $28.08 | $30.53 | $32.13 | $37.59 | $43.47 | $50.55 | $53.46 
Automobile ; ; 32.48 18.50 28.04 29.81 32.31 30. 33.28 36.24 42.34 55.55 58.95 §9.33 
si Boot and Shoe ae 22.16 16.67 21.15 20.89 20.89 17.78 18.73 18.19 22.39 25.99 27.99 30.90 
1} Bi chemical . : : 28.87 19.68 23.79 24.86 28.74 27.97 29.74 31.39 34.85 (a) 47.05 49.23 
+166 Cotton—Norih. .. 20.20 14.10 16.31 17.34 19.44 17.89 18.56 19.14 22.47 28.21 32.51 33.73 
Flectrical Manufacturing : 29.66 17.43 24.14 26.22 29.32 27.06 30.37 33.03 39.60 46.55 49.56 52.31 
Furniture : 25.82 15.04 20.32 | 22.96 24.95 23.00 25.38 26.77 31.97 37.01 45.32 46.81 
Hosiery and Knit Goods ; 23.58 15.26 17.96 18.28 20.30 19.46 20.08 19.85 21.42 25.51 31.42 33.77 
jron and Steel. . . as 35.90 14.51 22.42 26.65 29.92 22.91 29.09 30.69 36.92 40.41 48.81 55.35 
4140 Leather Tanning and Finishing... : 24.91 18.74 21.11 22.01 23.67 22.57 24.84 24.61 28.66 33.25 36.85 41.01 
Lumber and Millwork. ... ‘ 26.32 14.97 19.48 24.39 25.90 25.36 27.12 28.16 32.48 40.25 48.08 A 
Meat Packing...... 26.12 20.77 23.14 23.71 26.75 28.13 27.94 27.77 29.25 32.61 40.56 46.33 
Paint and Varnish. . | 30.17 21.43 22.90 27.86 | 28.32 27.61 29.23 29.45 32.76 (a) 44.37 48.30 
wl freee /B2| 88| oo) 22) Be) Be) Be) 2a) Be) ee] oe) oe 
+4 Products... . . . 3 " 3 : 4.74 61 ¢ . . 
ee Sewennd Wana, | an) ga) ee) 22) 82) Be oe | oe | ee Be) oe Se 
inting—News and Magazines _. 40.2 s i 32. | i : 
bere 4 MAES 29.58 | 19.87 26.52 | 27.64 | 28.16 25.52 30.65 31.01 35.65 41.41 51.24 55.90 
Silk and Rayon. . 23.25 | 14.94 16.89 17.33 | 18.22 16.96 18.23 18.24 20.80 25.86 30.69 33.77 
+00 Wool... . | 22.39 15.09 18.91 | 19.19 | 21.03 19.62 21.31 22.34 27.44 32.42 37.80 39.46 
Foundries and Machine Shops : | 30.00 | 15.77 | 22.46 25.30 | 28.85 24.98 | 28.53 | 31.56 38.93 47.51 14 
| | | | 
Source —National Industrial Conference Board. *—January through November. 
80 (a)—A change in sample in middle of 1942, hence no average. 
i 
|| 
60 || 
\ 
. 7 + 
+o! Average Actual Hourly Earnings in Manufacturing Industries 
a) Note: Hourly Earnings are not wage rates, because they include overtime and incentive payments. 
is : a et ae | oc | | | | | | 
INDUSTRY 1929 1932, | 1935 | 1936 | 1937 | 1938 | 1939 1940 | 1941 | 1942 | 1943 | 1944* 
Agricultural implement $.625 | $.546 | $.666 | $.675 | $.77 | $.800 | $.805 | $.818 | $.995 | $1.003 | $1.087 | $1.135 
Automobile 695 | .609 752 | .781 | .916 953 | .953 | .971 | 1.088 | 1.248 1.205 | 1.312 
Boot and Shoe 501 | = .405 ‘570 | 1567 | :546 | ‘542 | [519 | [538 599 | .689 | .701 | .738 
Chemical... 574 485 606 | 1623 | .722 | 1748 | .758 | 1787 | 1849 | (a) 1.057 | 1.089 
Cotton—North...... 420 | .333 448 | .452 | .514 | .500 .491 511 |) 6564 | B71]. 748 | S775 
Electrical Manufacturing .627 | .594 667 | .669 | .756 | .801 =| .786 | .814 | .904 | 1.012 | 1.067 | 1.130 
indries @ Furniture 551 -448 537 | .550 | .619 | .653 | .661 . ez. 2... ae 1.001 
Hosiery and Knit Goods -496 .397 620 | .511 | .656 | .873 547 | 559 577 | ~=.666 768 «=| «817 
99.7 Iron and Steel 654 | .537 | .655 | .670 | 818 830 841 850 957 | 1.037 1.400 | Ca 
98.7 Leather Tanning and Finishing .524 -459 | .555 -563 | 621 | 635 643 | 658 .708 | 803 859 | 905 
96.6 Lumber and Millwork... . -580 | .412 495 |  .599 660 | .692 | .704 | .726 | .797 +| . .927 1.060 | 1.093 
8 ee ae ae ee 2 ee ee a 
j aint and Varnis' | wae ys : : _ | a = "a i 4 (a z : 
1.4 Paper and Pulp... ‘541 468 533 545 | .620 | .645 | 1641 | .668 | .725 | .8I7 "876 «|= .900 
93.2 Paper Products 530 | .464 .523 526 | .568 603 | .611 | .628 | 666 | .752 .807 | .849 
93.8 Printing—Book and Job ; 725 | «710 706 6 | 724 -749 «| ~~ «790 -823 | .826 -846 | .884 -961 | 1.051 
04.6 Printing—News and Magazines 684 | .786 | .862 | .875 | .912 -950 | .966 | 978 | .987 | 1.019 1.088 1.147 
6.9 Rubber 661 | .599 801 | .756 847 | = .841 -863 | 876 | .927 | 1.010 1.125 | 1.204 
7.3 Silk and Rayon. . . 487 | .385 .527 507 | .516 | 526 | .518 | 529 554 | .639 .728 .776 
6.8 Wool. . -483 |  .385 -516 531 | .608 | .608 595 | .623 .688 | .794 879 | «911 
7.5 Foundries and Machine Shops 608 | .524 | .594 | .611 | 699 | .728 | .738 | «761 850 | .999 1.109 | 1.186 
99.4 id : Ser ee a ee ee = 
4.5 Source National Industrial Conference Board. (a)—A change in sample in middle of 1942, hence no average. 
7.4 *—January through November. 
3.0 
6.4 
6.5 
6.5 
~< Average Actual Hours per Week per Wage Earner by Years 
a 2 ———_ __—___—— 
“ | INDUSTRY 1929 1932 | 1935 | 1936 1937 | 1938 | 1939 | 1940 | 1941 1942 | 1943 1944* 
7.4 Agricultucat Implement 49.6 | 32.9 | 39.7 39.7. ; 40.0 | 35.1 | 37.9 39.3 41.6 43.3 46.5 47.1 
8.6 Automobile 46.8 | 30.4 | 37.4 | 47.7 35.3 | 32.3 34.9 37.3 39.0 44.5 | 45.5 45.2 
9.1 Boot anc Shoe 44.2 | 41.1 | 37.1 | 36.8 38.3 | 32.8 36.1 33.8 38.0 38.8 | 49.0 41.9 
0.0 Chemica! oe 50.4 40.7 39.3 39.9 39.8 | 37.4 | 39.3 39.9 41.0 (a) | 44.5 45.2 
: foe. | 48.2 | 42.5 | 36.4 | 2s =. + | =. ay ae ry 2 ae 
ctrical Manufacturing 47.4 | 29.4 36.2 2 | 38.8 33.8 : y 43. 46.0 | ' i 
Furniture , | 46.9 | 33.6 37.8 | 41.8 | 40.4 35.3 | 38.4 39.3 42.2 43.5 | 47.5 46.7 
Hosiery and Knit Goods | 47.6 | 38.5 34.5 | 35.8 36.6 34.0 36.7 35.5 37.1 38.2 49.9 41.3 
0.5 Iron and Steel... . | 54.9 | 2.2 34.2 | 39.8 36.6 27.6 34.6 35.1 38.6 39.0 {| 43.0 48.8 
0.6 Leather Tanning and Finishing... | 4&6 | 8 38.1 | 39.1 | 3.2 35.6 38.6 37.4 40.5 41.4 | 42.9 45.3 i 
15 kumber and Millwork. | 45.4 | 36.4 39.3 | 40.7 | 39.3 36.6 38.5 38.8 49.7 43.3 45.3 43.6 | 
7H ho e fre | ava | gas | a3 | ane | goo | any aya) ans | fw | age | an? ! 
. and Varni oh Sane soe) ee 41.4 39. 45. | 41. q | 40. ‘ : (a) | : i 
fie RE BE) BP gp Be a BE ak BP | 
; ths. ee 49.5 | 41.1 i 41. 41. ‘ § e . | . 
3.3 Printing- Book and Job. ed 3 | 46.0 | 38.5 38.4 39.8 40.4 38.1 39.2 | 40.3 41.1 | 41.6 | 42.9 43.1 
3.4 Printing—News and Magazines. ___ | 45.7 | 42.1 36.2 37.2 | 37.9 36.6 | 37.0 | 37.3 38.0 | 38.8 40.2 41.4 
36 Rubber... = ee ee | 44.8 | 33.1 33.1 36.6 | 33.3 30.3 | 35.6 | 35.4 | 38.5 | 40.9 45.5 46.4 
9 - and Rayon... . NN Seek eae oe | 47.8 38.9 32.1 | 34.2 | 35.3 32.3 | 35.2 34.4 | 37.6 | 40.4 | 42.1 43.5 
. a ns . ac ee 39.3 36.7 | 36.1 34.7 32.4 35.8 | 35.9 39.9 40.8 | 43.0 43.3 
“ oundries and Machine Shops............ 49.4 30.1 37.8 41.4 | 41.4 34.3 38.6 | 41.4 45.8 | 47.6 | 47.9 | 47.3 
c hail | 
Sour: e—National Industrial Conference Board. *—January through November. 
(a)—A change in sample in middle of 1942, hence no average. 
1ES § March ] 5, 1945 {For data on Machine Tools see page 80) 39 











Value of War a Deliveries 
by the Automotive Industry—by Types 


(Thousands of Dollars) 



















Aircraft, Motor 
Period in Engines and Tanksand Vehicles and Marine Ammuni- All 
a Parts . Parts Parts Guns Equipment tion Other 
eee eee $17,415 Pree $75,943 $ 397 $17,378 $ 347 $ 253 
I ioe dc.e nr eindeees 26,364 1,130 119,245 1,711 28 ,232 2,904 1,772 
RS er a ae 48,107 25,332 134,251 11,874 29,313 8,006 2,134 
ae ee 86,446 35,154 199,705 13,548 26,293 13,564 6,335 
1942 
DEE ee ne 139,690 41,773 304,142 58,278 29 ,673 22,995 14,877 
| SES ae er 281,238 85,894 404,751 90 ,507 65,591 32,469 27,624 
SS or oe 404,181 153,472 489 ,353 123,312 108,408 46,702 39,918 
IS con a gla ln'@ teen 6ia0% 517,566 316,975 491 ,398 153,264 143,156 53 ,563 50,202 
1943 
A tidiea: S Said Malia uieth 617,016 332,532 467 ,035 171,981 146,702 68 ,667 47,802 
Second..... Pee 799 ,738 327 ,250 543 ,931 167 ,833 144 ,583 68 ,085 58,340 
sere 951 ,093 286,219 656,245 166,251 140,880 80,396 72,225 
a bara wiale-ocearavatels 1,022,893 271,740 630 ,676 129,991 137,271 79,156 74,798 
1944 
a iewaccay. waceae 1,055,751 214,496 633 ,530 108 ,949 184 ,938 68,658 72,513 
See 1,070,799 281,919 580 ,337 91,906 183 ,095 57,101 75,163 
ice: canal deen ecne 1,037,018 277 ,027 622,727 87,783 154,107 53,614 62,202 
Se Sicilia uczacuatat on 1,036,432 276 ,558 663 ,406 86 ,362 157,860 60 ,627 65,122 
Year 
See eee Ff. 102,105 338 15,441 187 1,266 
gird: dcasecesasd-mace ona areca 178 ,333 61,616 529,144 27,530 101,216 24,821 10,494 
Ee i aoc n'a, Sm Ge. eee ied 1,342,676 598,113 1,689 ,644 425 ,361 346,828 155,730 132,620 
aang a csale dl ahaa Slabetale 3,390,739 1,217,741 2,297 ,887 636 ,056 569 ,437 296 ,304 253,166 
DRG dietnsancewnts 4,193,000 1,068 ,000 2,465,000 362 ,000 688 ,000 234,000 288 ,000 
*—Estimated. Source—Automotive Council for War Production 
WAR PRODUCT DELIVERIES BY AUTOMOTIVE INDUSTRY 
DOLLAR VOLUME AND PER CENT OF TOTAL 
$9.298 ALL OTHERS- 
AMMUNITION™ 3.4 3.3 
$8.661 uUNS— 73 
MARINE 73% 
EQUIPMENT 
TANKS 11.3% 
AND PARTS 
AIRCRAFT 45.1% 
9.13 2- mmm AND PA RTS 
MOTOR 
$0933 2465 Pen ba | “s ne ia 26.8% 
I 7,0.226 ||| 
| $0.178 | 
$ 0.141 Y 
ommennern see Z 
1940 1941 1942 | 3 1942 | 
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Total U. S. Motor Vehicle Registrations by Years 


















Showing Increases and Decreases 





Passenger Trucks and Total Motor Per Cent Passenger Trucks and Total Motor Per Cent 
Cars Buses Vehicles Increase Year Cars Buses Vehicles Increase 
ae Sia 4 aes 4 ee 1,006,082 9,231,941 22 
Beare 16 16 ee , 346,195 1,118,520 ,464,715 13 
Sesh avant 90 Peer 90 (A 1,375,725 12, 239,853 17 
sihaemnentn 800 800 .. ee 1,612,569 15,092,177 23 
3,200 3,200 I AS SER A SPE 15,460,649 2,134,724 17,595,373 17 
y pis 8,000 ER See ere 17,496,420 2,440,854 19,937,274 13 
14,800 ‘ 14,800 A CRON SA 19,237,171 2,764,222 22,001,393 10 
, ae 23,000 . aS ae 20,219,224 2,914,019 23,133,243 5 
32,920 . 32,920 ESS ree 21,379,125 3,113,999 24,493,124 6 
54,590 410 ,000 1929. 23,121,589 3,379,854 26,501,443 8 
77,400 600 78,000 42 1930 23,183,241 3,473,831 26,657,072 0.2 
105,900 1,100 107,000 37 = 22,567,381 3,426,515 25,993,896 —2.5 
140,300 1,700 142,000 33 1932°.. 21,139,092 3,202,730 24,341,822 —6.4 
scapes 194,400 3,100 197,500 39 1933*. ..... 20,557,493 3,292,439 23,849,932 —2.0 
305,950 6,050 312,000 58 (I (IR. 4 ae 21,535,199 3,346,268 24,881,467 4.3 
one 458 ,500 10,000 468,500 50 Ee reer 22,630,715 3,595,042 26,225,757 5.2 
’ 1911... ee 619,500 20,000 639,500 36 1936* 24,161,820 3,929,889 28,091,709 7.2 
26 124 1912 : 902,600 41,400 944,000 48 1937* 25,476,786 4,172,484 29,649,270 5.6 
03. ... scclovs 1,194, 161 63,800 1,258,062 33  . Sd eres 25,264,589 4,153,389 29,417,978 —0.8 
51,73 1914 : 1,625,739 85,600 1,711,339 36 ME bs 5 oo eines 26,147,798 4,496,770 30,644, 568 +4.2 
09769 1915 ‘ 2,309,666 136 ,000 2,445,666 43 See 27,240,475 4,683,376 31,923,851 +4.2 
’ 1916. . = 2,297,996 215,000 3,512,996 4 1941*t 29,240,417 4,911,990 34,152,407 +7.0 
53 , 309 1917... : 4,657,340 326,000 4,983,340 42 .. 4 ae 27,683,529 4,741,298 32,424,827 —5.1 
16,5258 1918 oe; 5,621,617 525, 000 6,146,617 23 1943*t 25,841,215 4,657,882 30,499,097 —6.0 
1919 : ‘ 6,771,074 794,372 7,565,446 23 1944*t 25,342,329 4,532,912 29,875,241 —2.1 
38 , 835 *—Automotive and Aviation Industries count, all others Bureau of Public Roads. t—Revised data 
10 320 
34 478 e ° e 
16,367 Total Motor Vehicle Registrations by States, 1944-1943 
’ 9 
(As of the End of the Registration Year) 
11,575 Total Per Cent 
33, 154 Passenger Cars Trucks Buses Motor Vehicles Per Cent of Total 
0,971 State 1944 1943 1944 1943 1943 1944 194, Change 1944 1 
31.339 | Alabama 282,963 288,530 67,198 65,606 1,876 1,464 352,037 355,600 — 1.1 1.18 1.17 
8° ooo Arizona. 109,000 108,815 27, 27,020 660 658(a) 137, 160 136,493 +0.5 .46 45 
, Arkansas. 190,156 194,716 74,459 71,916 939 863 265,554 267,495 —0.7 89 88 
California... 2,321,500(f) 2,302.384(f) 327,375 327,204 5,606 (b) 2,654,481(c) 2,629,588(c) -+0.9 8.89 8.62 
Colorado... 262,557 277,117 71,970 68, 887 (b) 1,430 334,527 347,434 9 —3.7 1.12 1.14 
Connecticut... 427,316 441,727 59,966 61,423 1,522 1,493 488,804 504,643 —3.2 1.64 1.65 
Delaware...... . ee 52,801 54,636 14,371 13,576 (b) (b) 67,172 68,212 —1.5 22 .22 
District of Columbia. . . . 109,625 119,734 13,563 15,037 2,155 2,292 125,343 137,063 —8.6 -42 -45 
See 404,630 384,432 88,053 84,132 2,980 2,846 495,663 471,410 +5.1 1.66 1.55 
Georgia. 424:492 420,970 97,553 93,817 47645 4,140 526,690 518,927 +1.5 1.76 1.79 
Idaho i ae 111,797 114,145 35, 533(a) 35,724 233 479 147,563 150,348 —1.9 -49 .49 
Winds 1,518,629 1,592,837 216,930 221,634 (b) (b) 1,735,559 1,814,471 —4.4 5.82 5.95 
Indiana... 809,500 7,362 122, 124/195 6,800 4, 38,300 976,14 —3.9 3.14 3.20 
EES RE SG 595,542 614,200 98,373 103,509 Bee 693,915 717, —3.3 2.32 2.35 
: Soren ies dl, 476,807 487,491 121,804 119,168 (b) (b) 598,611 606,659 —1.3 2.00 1.99 
5 60] | eee 360, 363,471 75,295 Eee 2,301 435,29 438,879 —0.8 1.46 1.44 
Louisiana 4 Nee 309, 314,622 71,000 70,691 3,150 3,177 , 150 388,490 —1.4 1.28 1.27 
I inert e 146,227 145,280 44,527 41,959 491 481 191,245 187,720 +1.8 -64 -62 
9% eee 398,650 402,236 54,123 61,672 1,432 1,509 > 465,417 —2.4 1.52 1.53 
Massachusetts Betas 719,215 718,563 103,606 104, 253 4,983 4,262 827,804 827,078 —0.1 2.77 2.71 
Michigan. Pa aera pete 1,339,956 1,378,353 115,843(a) 156,656 (b) (b) 1,455,799 1,535,009 —5.2 4.87 5.04 
Minnesota. Tae e TSA 644,237 672,055 113,666 116,026 335 324 758,238 788,405 —3.8 2.54 2.59 
Mississippi POT pn rees 185,000 187,792 , 500 60,900 700 711 247,200 249,403 —0.9 .83 -82 
Se 688,276 716,619 143, 867 148,608 3,681 ae 835,824 865,227 —3.4 2.80 2.84 
7% Montana.............. 110,617 115,429 46,730 45,380 (b) (b) 157,347 ’ —2.2 -53 .53 
Nebraska 326,080 334, 967 ,537 71,72! 770 703 399,387 407,396 —2.0 1.34 1.33 
Nevada... ee 37,230 40,548 ,000 RR SEE a 47,230 0, —6.3 16 -16 
New Hampshire.......... ,500 ,478 500 27,195 (b) (b) 118,000 111,673 +5.7 .39 .37 
~ Se 845,472 865, 063 135,557 135,529 9,033(a) 8,979(a) ,062 , 009,571 —2.0 3.31 3.29 
ew Mexico... 82,222 86, 27° 826 28,645 1,448(a) _1,296(a) 111,496 ©='116,030 += —3.9 :37 38 
New York. 90022 1,936,418 1,957,555 282; 091 310,258 8,817  29,964(a) 2,227,326 2,297,777 a x 7.46 7.84 
North Carolina.......... 545,145 ,385 93,063 95,600 2,570 2,270 640, 602, 255 +6.4 2.14 1.97 
+ | eres 133,434 134,959 46,946 44,397 151 116 180,531 179,472 +0.6 -60 .59 
_ eee ane o a 1,777,44 143,000 185,596 3,100 2,977 1,846,100 1,966,021 —6.1 6.18 6.45 
Oklahoma ooo 392,249 406, 102; 383 101,969 1,935 1,892 496,567 510, —2.7 1.66 1.67 
eens 331.641 332,552 ‘773 74,724 1,219 1,136 410,633 408,412 +0.5 1.37 1.34 
Snetivania tet br ages enaiia's 1,625,928 1,724,501 i 275,052 8,194 8,681 1,898,665 2,008,234 —5.5 6.36 6.59 
hode Island... . |. 152, 161,724 20,800 20,575 673 661 173, 182,960 —5.0 .58 .60 
— Carolina.......... 279,378 283,091 45,701 eee 2,323 325,079 334,671 —2.9 1.09 1.10 
— _ ae 142,678 147,082 35,590 35,028 183 179 178,451 182,289 —2.2 -60 -60 
ane __ ORE ae 367, 787 372,199 73,650 71,701 4,263 4,161 445,700 ,061 —0.5 1.49 1.47 
oy crates 1,264,805 1,270,596 286,669 287, 223 1,806 1,762 1,553,280 1,559,581 —0.4 §.21 5.11 
_.. sea aphid ose 126,929 32, 5, 836 25,549 567 686 153,332 158,23 —3.1 51 -52 
1% — eee s 74,086 71,305 10,835 10,207 139 147 85,060 81,659 +4.2 -28 -27 
Y Wenn eee 431,481 424,127 82,912 80,878 2,717 2,743 517,110 507,748 +1.8 1.73 1.66 
Yy weminaton. Roi ete ie 506,000 500,790 95, ,042 1,800 1,753 603,3 596,585 +1.1 2.02 1.96 
whe Virginia. 203 ,032 209, 527 51,381 47,124 1,015 955 255,428 257,606 —0.9 85 84 
— 686 ,829 693,559 139,186 135,643 2,268 1,603 828, 283 830,805 —0.3 2.77 2.72 
yomirig... 62,071 62,645 20,472 20,014 (d) (d) 82,543 82,659 —0.1 -28 -27 
Total... . 25,342,329 25,841,215 4,438,056 4,549,882 94,856 108,000 29,875,741 30,499,097 —1.9 100.00 100.00 
(a)-Includes taxicabs. (b)—Included with trucks. (c)—Does not include 119,313 vehicles originally registered in other states during 1943 and 124,762 during 1944. (d)—Included with 
fi Passeneor cars. (€)—Includes buses. (f)—118,249 light commercial vehicles registered as passenger cars during 1944 were transferred to trucks. 115,842 were transferred during 1943. 
L In the above tabulation we have endeavored to make as accurate a count as existing conditions permit. This census 
's compiled from material secured direct from the state motor vehicle commissioners. Wherever possible, duplications, 
occasioned by transfers and non-resident registrations, have been eliminated. Data are for the registration year rather than 
th : st >: . - dinar 
e calendar year, even though this necessitates partial estimates in the case of those states whose registration year ends 
U) Marcl . & pa 
0 arch I of the following year. 
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AUTOMOTIVE Motor Vehicle Production by Years 


Factory Sales and Wholesale Value, U. S. Plants 











PASSENGER CARS MOTOR TRUCKS TOTAL 
Number Average Number Average Number 

of Wholesale Wholesale of Wholesale Wholesale of Wholesale 

Units Value Price Unitst Valuet Price Units Value 
. ae 22,130 $23,357,692 $1055 700 $1,272,747 $1818 22,830 $24,630,439 
24,250 ,670,000 1594 750 1,330,000 1773 25,000 40,000,000 
1906........ 33,200 61,460,000 1851 800 - 1,440,000 1800 34,000 62,900,000 
a 43,000 91,620,000 2131 1,000 1,780,000 1780 44,000 93,400,000 
. aes 63,500 35,250,000 2129 1,500 2,550,000 1700 65,000 137,800,000 
Se: 123,990 765,721 1288 3,297 5,333,683 1617 127,287 165,099,404 
See 181,000 215,340,000 1189 6,000 9,660,000 1610 187,000 225,000,000 
aw 199,319 225,000,000 1128 10,681 21,000,000 1966 210,000 246,000,000 
 £aaae ,000 335, 000, 000 941 22,000 43,000,000 1954 378,000 378,000,000 
 eerer 461,500 399,902,000 866 23,500 44,000,000 1872 485,000 443,902,000 
See 548,139 420,838,378 768 24,900 44,219,096 1775 573,039 465,057,474 
575,978,000 643 74,000 125,800,000 1700 969,930 701,778,000 
921,378,000 604 92,130 161,000,000 1747 1,617,708  1,082,378,000 
1,053,505, 781 603 128, 157 220,982,668 1724 1,873,949 1,274,488,449 
. ae »436 801,937,925 850 227, 434,168,992 1910 1,170,686 1,236,106,917 
1919 1,651,625 1,365,395,415 827 224,731 371,422,820 1652 1,876,356 1,736,818,235 
1,905,560 1,809,170,963 949 321,789 423,249,410 1315 2,227,349  2,232,420,373 

1921... 1,468,067 1,038,191,037 707 148,052 166,070,810 1122 1,616,119 1,204,261, 
1922... 2,274,185 1,494,513,991 657 269,991 226,049,658 837 2,544,176 1,720,563,649 
1923... 3,624,717 2,196,272,116 606 409, 295 308, 537,929 754 4,034,012 2,504,810,045 
1924. 3,185,881 1,970,096,559 618 416,659 318, 580, 580 765 3,602,540 2,288,677,139 
| 3,735,171 2,458,370,026 658 659 458,400,277 864 4,265,830 2,916,770,303 
1926. . 3,783,987  2,640,064,519 698 316,947 452,123,435 875 4,300,934 3,092,187,954 
1927 2,936,533 2,164,670,891 737 464,793 420,130,624 904 3,401,326 2,584,801,515 
1928 3,815,417  2,576,489,623 675 543,342 437,132,258 804 4,358,759 3,013,621,881 
1929 4,587,400 2,847,118,562 621 771,020 ,029, 734 5,358,4 3,413,148, 206 
1930 2,784,745 1,645,398,523 591 571,241 389,436,690 682 3,355,986  2,034,835,213 
1931 1,973,090 1,111,273,774 563 416,648 262,417,542 630 2,389,738  1,373,691,316 
1932 1,135,491 618,291, 168 544 235, 187 136, 193,336 579 1,370,678 754,484,504 
1933 1,573,512 762,736,512 485 346, 545 186, 069,314 537 1,920,057 948,805, 826 
1934 2,177,919 1,147,116,195 527 575,192 320, 143,667 556 2,753,111 1,467,259, 862 
1935 3,252,244 1,709,425,904 526 694,690 379,407,751 546 3,946,934 2,088,833,655 
1936. . 3,669,528 2,015,646,217 549 587 462,820,474 590 4,454,115 2,478,466,691 
1937*. 3,915,889  2,304,349,252 588 893,085 542,921,096 608 4,808,974 2,847,270,348 
1938*. 2,000,985  1,269,765,050 634 488,100 339, 226,639 695 2,489,085  1,608,991,689 
1939*. 2,866,796 1,816,434,914 634 710,496 502,421,776 707 3,577,292 2,318,856,690 
1940* 3,692,328 2,422,491,461 656 777,026 593,731,603 764 4,469,354 3,016,223,064 
1941* 3,744,3 2,615,697,373 698 1,094,261  1,086,925,650 993 4,838,561 3,702,623,023 
1942* 220,814 73,661,378 786 805,264 1,366,000,000t 1696 1,026,078 1,539,661,378 
1943* No production 677,115 1,340,000,000t 1980 677,115 +$1,340,000,000 
1944* No production 749,488  1,500,000,000; 2000 749,488 %1,500,000,000 


—Includes Federal excise taxes and standard equipment. 


+—A substantial part of the trucks reported comprise chassis only; hence the value of bodies for these chassis is not included. 


t—Estimated. 


PASSENGER CAR AND TRUCK PRODUCTION, U.S. PLANTS 
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. . MOTIVE 
Truck Trailer Production—1939-1944. AUTO 
1942 1943 

Type of Trailer 1939* 1940* 1941* Civilian ny Total Civilian Military Total 
General Freight. . . 20,089 23,685 38,356 January.... 1,387 2,023 3,410 556 11,785 12,341 
February. 946 1,738 2,684 925 8,767 9,692 

Low-Bed Heavy Haulers. . 839 1,000 1,266 March 1,245 2.197 3,442 430 10,915 11,345 
April. . 936 3,221 4,157 567 11,471 12,038 

Pole and Logging... 3,645 4,465 6,462 May 1,151 4,385 5,536 611 10,487 11,098 
June.... 1,318 4,814 6,132 1,267 14,941 16,208 

Dumps... 816 819 1,656 (ee 411 4,741 5,152 698 16,866 17,564 
August..... 294 8,861 9,155 792 16,772 17,564 

Petroleum Tanks... 1,325 1,810 2,311 September.. 227 10,614 10,841 477 19,811 20,288 
October... 259 8,170 8,429 420 21,456 21,876 

Milk Tanks... . 103 147 196 November.. 138 10,045 10,183 518 22,264 ,»782 
December 96 10,711 10,807 793 23,276 24,069 

Miscellaneous Tanks. . . . 114 155 201 
WBS <:c00% 26,931 32,081 50,488 Total.... 8,408 71,520 79,928 8,054 188,811 196,865 
CIVILIAN 
Low Bed 

Total Total General Poleand Heavy Milk Petroleum Off Miscel- Total-All 

1944 Military Civilian Freight Logging Haulers Tanks Tanks Highway laneous Trailers 

January 32,316 765 601 105 12 4 39 ai 4 33,081 
February 30,718 1,035 716 52 5 56 121 77 8 31,753 
March 25,997 802 510 112 8 7 127 17 21 26,799 
April. 12,886 1,124 843 91 14 12 129 14 21 14,010 
May 12,089 2,592 2,309 101 18 29 87 10 38 14,681 
June 9,698 1,750 1,490 129 36 6 53 29 7 448 
Ss 7,162 1,624 1,416 120 20 7 50 7 4 786 
August. 9,046 1,397 1,132 115 30 21 55 41 3 10,443 
September 9,591 ,447 782 443 31 34 87 33 37 14,038 
October 11,445 3,185 558 244 24 20 184 15 140 14,630 
November. . 11,540 2,523 2,166 226 17 13 32 38 31 14,063 
December 12,861 2,848 2,299 362 41 36 39 30 41 15,709 
Total. . 185, 349 "24, 092 19,822 2, 100 256 245 1,003 311 355 209,441 


*—Covers exclusively the highway civilian-type truck trailers and does not include those trailers with a rated tonnage capacity 
under 5 — and those produced on direct military contract. Therefore not directly comparable with production data for 1942, 1943 
and 1944 


Source—A utomotive Division, War Production Board. 


Truck and Truck Tractor Production—1936-1944. 
Civilian and Military 


TOTAL 








LIGH MEDIUM HEAVY 
All Weights Under 9000 iD G.V.W. 9,000 to 15,999 Ib. G.V.W. 16,000 Ib. and Over 
Civilian Military Total Civilian Military Total Civilian Military Total Civilian Military Total 
1936 770,629 2,725 773,354 317,189 1,004 318,193 417,395 1,125 418,520 36,045 596 36,641 
1937 872,118 1,703 873,821 396,326 368 396,694 437,525 1,266 438,791 38,267 69 38,336 
1938 478 ,307 2,248 480,555 208 ,575 690 209,265 248,886 1,119 250,005 20,846 439 21,285 
1939... 685, 296 6,188 691,484 306 , 098 1,651 307,749 343,190 2,900 346,090 36,008 1,637 37,645 
1940. 700,101 55,389 755,490 337,983 13,365 351,348 323,088 36,042 359,130 39,030 5,982 45,012 
1941 823,205 218,657 1,041,862 367,467 72,164 439,631 408,367 128,170 536,537 47,371 18,323 65,694 
1942 125,294 671,633 6,927 23.427 277.413 300,840 86,072 169,188 255,260 15,795 225,032 240,827 
1943 2,888 672,614 675,502 0 268,438 268,438 179 =154,808 154,987 2,709 $249,368 252,077 
1944... 119,081 624,669 743,750 0 247,113 247,113 87,990 87,380 175,370 31,091 290,176 321,267 
1944 
January... 0.0.0.2... 2,528 56,068 58,596 0 21,479 21,479 1,985 12,806 14,791 543 21,783 22,326 
February 2,766 52,905 55,671 0 21,095 21,095 1,798 9,940 11,738 968 21,870 22,838 
March 4,628 51,731 56,359 0 21,081 21,081 3,317 8,303 11,620 1,311 22,347 23,658 
April. 8,151 47,568 55,719 0 19,481 19,481 6,245 6,64 12,894 1,9 21,438 3,344 
May 9,298 47,622 56,920 0 19,338 19,338 7,310 7,007 14,317 1,988 21,277 23,265 
June... 11,926 49,260 61,186 0 20,830 20,830 9,319 6,625 15,944 2,607 21,805 24,412 
|. RRR eS 11,243 50,297 61,540 0 20,269 20,269 8,582 6,031 14,613 2,661 23,997 26,658 
aa 12,511 56,034 68,545 0 23,441 3,441 10,248 5,746 15,994 2,263 26,847 29,110 
September............, 12,277 52,765 65,042 0 21,367 21,367 10,034 6,300 16,334 2,243 25,098 27,341 
Otleber..... 2... 13,075 51,054 64,129 0 18,534 18,534 9,432 6,144 15,576 3,643 26,376 30,019 
November 14,677 54,336 69,013 0 19,765 19,765 10,153 6,503 16,656 3,524 28,068 32,592 
December . 16,001 55,029 71,030 0 20,433 20,433 9,567 5,326 14,893 6,434 29,270 35,704 


Souree—War Production Board, Automotive Division. These data cover actual production of trucks for civilian and military uses. 
accepted as an index of production before the war. 
are excluded. 


r They differ from the “factory sales” figures 
Jeeps, military ambulances and wheel drive personnel carriers are included; half-tracks, armoured cars and integral buses 


Bus Deliveries, Civilian and Military—By Months, 1942-1944. 




















Body-on- Body-on- Body-on- 
Integral Chassis Total Integral’ Chassis Total Integral Chassis Total 
Buses Type All Buses Buses Type All Buses Buses Type All Buses 
1942 1943 1944 
January 901 240 1,141 January . 227 187 414 orice vig hien < 231 444 675 
February 828 284 1,112 February....... 226 309 535 February 245 293 538 
March 929 327 1,256 March...... 102 185 287 March. .. 336 253 589 
April. 875 444 1,319 See 76 201 277 April 352 232 584 
May 938 756 1,694 May...... 33 245 278 367 405 772 
June... 875 679 1,554 ai cs: ewes 54 332 386 EE 293 560 853 
July. 879 563 1,442 / 15 576 591 _ Terre 381 847 1,228 
August: 263 625 888 0 ee 48 465 513 ee 470 1,241 1,711 
September. 557 607 1,164 September 145 542 687 September............. 563 982 1,545 
October. 376 286 662 October 162 531 693 Octeber............... 594 1,030 1,624 
November 419 373 792 November. 199 562 761 November............. 484 1,111 1,595 
December 497 §29 1,026 December . 326 505 831 December... 1,483 1,124 2,607 
Total... 8, 337 5, 713 14, 050 Total.. 1,613 4,640 6,253 isa <0 5,799 8,522 14,321 
Note—Integral Buses are those in which body and chassis are built as one integrated unit Source—W.P.B., Transportation Equipment Division. 
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NEW CAR REGISTRATIONS BY MANUFACTURING GROUPS 
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1928 1930 1932 1934 1936 1938 1940 1942 
12-Year Record of New Car Sales by Makes 
(New Passenger Car Registrations by Makes—by Years* ) 
3 Mes, 
Make of Car 1931 1932 1933 1934 1935 1936 1937 1938 1939 1940 1941 1942} 
i th i Be a ei, 52,650 26,016 28,677 28,052 40,536 58,698 91,622 46,184 63,956 100,117 143,025 3,700 
NN. 5. Ns eet vce aah elt 28,430 25,311 21,260 11,447 26,952 45,088 74,424 35,259 51,951 71,943 91,004 585 
ing ait ee i a viace te 53,090 28,111 86,062 90,139 178,770 248,518 255,258 104,881 176,585 197,252 215,563 6,597 
RNR aR ee tee 94,289 111,926 249,667 302,557 382,985 499,580 462,268 286,241 ,807 440,093 452,187 13,740 
Total—Chrysler Corporation. ...... 228,459 191,364 385, 666 432,195 629, 243 851,884 883,572 472,565 641,299 809,405 901,779 26,622 
0 SE ee 528,581 258,927 311,113 530,528 826,519 748,554 765,933 363,688 481,496 542,755 602,013 17, 666 
REE ay Sa Re 3, 3,179 2,112 2,061 2,370 15,567 25,243 16,991 19,940 21,004 18,769 937 
CE ieee ceecaeicasecee , GRREEL® Dibticd, Clee P Te Oe, es. eee 6,835 65, 80,418 81,874 2,579 
Total—Ford Motor Co............ 532,047 262,106 313,225 532,589 828,889 764,121 791,176 387,514 567,320 644,177 702,656 21,182 
Ee eee et 90,873 49,708 43,809 63 , 067 87,635 160,687 205,297 166,380 218,995 295,513 308,615 9,641 
ESS RE tr Sa 11,136 , 269 3,903 4,899 6,692 11,766 11,231 10,639 13,090 21,9865 60,242 2,198 
RS a a a So ,429 322,860 474,493 534,906 656,698 930,250 768,040 464 , 337 598,341 853,529 880,346 25,201 
a es i ei tare oe oe 6,883 3,848 3,709 5,182 11,775 13,992 28,909 15,732 22,197 2 ees he 
Oakland. ... 12,985 teat bas hides arene Pre i oil slain’ ; ae : ee + 
SEAR Raat cles 46,983 24,128 35,295 71,676 149,375 178,488 188,306 92,398 146,412 201 , 256 230,367 6,567 
SEE ep reer 73,148 47,926 85,348 72,645 140,122 171,669 212,403 98,399 159, 836 235,815 286, 123 020 
Total—General Motors Corp...... : 825,437 454,739 646, 557 752,375 1,052,297 1,466,852 1,414,186 847,885 1,158,871 1,624,677 1,765,693 51,615 
ee ee 29,536 11,646 5,038 5,536 5,163 1,848 146 aie ooeee : cioesoes 
Bantam (Austin)..................... ME. gewdew 3,675 CC Kalebioes pidecte 700 1,227 800 138 
SS ERE CCR RT I ees 2 RE m ms ene 3,310 953 baeae Je exec washsel me 
RE RNS iets 1,416 Me. ardeees ee 1,174 1,149 
ES Sea aN Pie Pst felts ,808 DS PSre whos: onrenaness Beas hace se 
ERR AS keto 7,229 EE: . deus ft Age panpned rater sagen, secede a 
Ee ar eee 3,881 1,829 1,329 360 ene : ; 3 Ghics said ; re 
RSS = ae ae 19,209 12,858 10,128 12,887 15,965 16,439 13,984 4,139 3,660 1,856 544 
FRM sae aa ee SS 19,189 8,641 2,946 19,307 21,587 20,825 90,043 40,889 62,855 79,979 73,261 2,963 
ae i eet. ieee 17,427 10,794 6,726 6,566 7,450 1,556 403 1,020 907 211 103 “ 
Ne ale alana ic vasickeseke JeCHERe aoe | wee 9,301 17,445 Salanses OMatacoees “akicaee | ° .qitaeels em suas 
SD hikbis ena dcdeltdmevah ences 5,687 1,365 ee * aaaie Belen b . : i aaa +“ 
Nash..... 39,366 20,233 11,353 14,315 17,739 43,070 70,571 31,814 54,050 52,853 77,824 2,876 
i fmtet Sins oa pack ces nee ees 16,256 11,058 9,081 6,552 37,653 68,772 95,455 49,163 62,005 73,794 69,653 2,602 
II 0b «caicws¥edhocdvke rae. 4,522 2,692 2,152 1,740 875 787 167 17 we : neler a 
iii anata Gnictewhalieaek catonaore 6,762 3,870 3,623 3,854 3,894 Meee sunhdes ‘aghacs eee = tans ows 
Rk trie ndcanudeiescavesi-vs 2 16,966 14,554 Saas ae ean ae ’ 5 ‘irene “ 
Atte ania vi 'oiesceceaa>éoe 46,533 25,002 21,688 41,560 39,573 67,835 70,048 41,504 84,660 102,281 114,331 4,662 
Terraplane (Essex)................... 42,545 28,778 35,831 40,510 53,838 78,471 t bats Seared 123 
Willys and Whippet.................. 42,936 22,483 15,314 6,576 10,439 12,423 51,411 13,012 14,734 21,418 22,102 648 
_ "eRe PSeTesegeeses »405 3,415 353 weseteak ae aa his ei smseg ah boi > er 
ER ea ee Ea 3,548 3,732 1,159 324 1,858 5,294 1,441 799 1,789 4,454 3,082 107 
Total—All Other Makes.......... 322,198 188,190 148,346 171,398 233,479 321,640 394,818 183,057 285, 887 337,646 361,038 13, 856 
Vetel—AN Makes................ 1,908,141 1,096,399 1,493,794 1,888,557 2,743,908 3,404,497 3,483,752 1,891,021 2,653,377 3,415,905 3,731,166 113,27 
Rk. L. Polk & Co. dats. t—Included with Hudson, t{—Compiete except for Connecticut for month of March. 
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— Automotive Wholesalers, Dealers and Repair Shops—by Years* 
(As of January of Each Year) 
10 
Passenger Total Car and Independent All 
”) Car Truck Truck Repair Retail 
Wholesalers Dealers Dealers Dealers Shops Outlets 
ny) Ee eee 3,796 rere 23,869 37,615 105,338 
. Sa Seaee 3,912 24,068 43 ,863 * 111,329 
eee 4,028 ee 25,436 47,882 117,493 
) ee 4,668 inte  _ Ocoee 48 ,658 53,898 118,713 
____ Is eee | i aa 25,952 43 ,708 58,045 108,147 
+ Ace 5,337 38 ,003 23,746 39,370 59 ,547 103,113 
ae: 5,430 34,069 i ...... 35,265 65,064 102,456 
W Sc oialy ea Shots 5,757 - —a ae 37,238 64,518 105,991 
»U eer 5,905 39,769 23,045 41,201 60,574 105,579 
. SS. 5,874 41,288 24 ,853 43 ,461 56 ,423 102,808 
rug ee 5,934 43 ,747 27,248 46,224 51,709 101 ,053 
) Ww ce eee ret oe 6,019 39,936 26 ,909 41,992 50,406 95,418 
a ee 6,176 39,258 24,575 41,870 49,091 93 ,764 
) SESE 6,575 39,833 24,992 41,790 49,208 95,296 
[ Seas 6,631 38,748 32,291 40 ,537 47 ,552 93 ,022 
EE ee 6,130 32,470 27 ,820 34,270 43 ,540 . 
Se 6,101 a — eee 33,000 42,166 78,550 
ss eae 6,217 30,110 26,370 31,930 41,193 78,498 
= | Z *—Trade List Department—Chilton Company. 
| e J ! 
| Automotive Wholesalers, Dealers, and Repair Shops—by States : 
_| At the Beginning of the War and Today 





(As of January of Each Year) 





Passenger Car Total Car and Truck Independent All Retail 
Wholesalers Dealers Truck Dealers Dealers Repair Shops Outlets 
1945 1942 1945 1942 1945 1942 1945 1942 1945 1942 1945 1942 
Alabama... .. 89 83 347 405 339 377 368 430 302 304 743 819 
Arizona... .. ; peendieie 34 33 113 147 105 142 120 157 134 144 279 330 
SRY vvini oe sncae's esas ¢-0r 84 80 310 363 304 343 334 381 313 306 694 703 
California... ............ Bs 503 535 1,383 1,881 1,233 1,578 1,457 1,966 3,692 4,921 5,635 7,510 
Re 73 74 332 446 322 378 366 479 604 543 1,072 1,081 
3 Mes. Connecticut................ 89 104 399 550 347 453 435 580 549 692 1,164 1,462 
1942} Delaware. a ana -6:b5%ro 14 14 59 72 49 64 61 75 82 73 178 173 
District of Columbia. ....... 2 24 58 84 47 59 68 87 119 153 210 260 
3,700 Florida. . Spe aeeeara na cia keira 114 117 365 476 317 408 386 503 390 563 883 1,170 
2’ 585 ey 95 104 477 579 441 499 506 599 283 374 846 ’ 
A Idaho re dhhehNames Gated 39 34 243 316 236 267 259 335 229 219 520 578 
’ BESS sscinn Sivas ace 384 416 1,793 2,270 1,486 1,862 1,899 2,381 2,695 2,852 4,801 5,579 
26.622 a eneeinge 188 210 930 1,166 781 941 977 1,205 1,001 1,147 2,172 2,366 
, lowa. . fee, nail ans 171 174 998 1,359 952 1,214 1,081 1,459 1,085 1,185 2,246 2,835 
17, 668 SRR ES. : 124 135 687 947 622 837 747 977 587 810 1,360 ‘ 
3 S ee ae 98 105 515 589 466 506 525 618 381 422 975 1,106 
Rae 66 | 75 329 393 302 339 332 409 299 369 678 816 
1. 182 I estes nat 46 48 307 352 274 302 325 364 445 410 761 750 
, ee 66 83 370 457 317 389 387 471 389 446 821 
9,641 Massachusetts............ ; 194 223 872 1,071 675 791 917 1,052 1,154 2,189 2,493 
Ly NS oe BOY a, 255 255 1,369 1,791 1,155 1,492 1,441 1,840 1,723 1,823 3,485 4,035 
’ Minnesota... . toe 129 128 989 1,379 855 1,163 1,010 1,412 1,494 1,647 2,579 3,245 
gee Mississippi . PARAS EE 67 76 322 391 306 345 347 420 - 200 199 562 622 
6 587 Missouri.............. EEE 202 218 808 1,011 696 775 870 1,041 1,150 1,336 2,198 2,512 
8, 020 RTE ore eae 46 49 283 365 277 357 314 401 253 563 596 658 
1.615 SE et tie eter 85 96 505 662 468 600 534 692 580 720 1,197 1,49) 
, Nevada. . . ae braised avin'e no 10 10 63 81 62 85 70 88 17: 
New Hampshire....... 27 180 219 158 188 190 185 250 384 
New See 177 191 815 1,043 654 787 866 1,099 1,485 1,751 2,536 2,983 
WW IIOD, 5 sc cocnc caecece' 40 36 136 171 140 173 149 180 352 338 
New York. essen etpuctn cs 456 521 2,132 2,788 1,767 2,215 2,275 2,909 4,244 5,078 6,855 8,481 
North Carolina............... 134 132 612 745 534 606 655 766 480 485 1,202 1,331 
North Dakota................ 31 24 350 476 324 428 353 495 393 468 807 1,001 
_ Ohio ear p 323 383 1,557 2,188 1,300 1,695 1,639 2,282 2,020 2,300 3,927 4,809 
2, 963 ee TERETE SRI A 115 138 §22 663 488 619 554 713 722 805 1,529 1,690 
Pe Oregon Sy ein, eae ee 86 88 345 451 315 372 368 474 775 863 1,239 1,427 
; Pennsylvania................ 426 442 2,439 3,041 2,017 2,356 2,585 3,182 3,670 3,724 6,722 7,349 
2 87% Rhode a es sie 26 29 115 163 96 115 122 167 139 206 290 402 
2’ BO South Carolina.............. 55 58 307 389 259 318 298 404 202 245 510 608 
= South Dakota................ 34 32 297 394 288 356 324 411 266 326 622 756 
TOMNOOBOD.... . 5. occcccccec 99 111 388 475 345 408 402 496 366- 401 819 935 
1 662 RR RIS Te cons ee 367 372 1,484 1,850 1,315 1,625 1,625 1,985 2,118 2,684 3,925 4,816 
’ BR 5 5 he Ao 47 44 ‘ 159 194 159 175 179 208 253 242 479 485 
“5lé BI i aisstenaate chiens sae es 19 28 151 195 144 177 163 209 228 282 399 507 
: Re eee 90 86 603 684 519 526 627 707 654 645 1,334 1,449 
wW Washington SNe Sly Ate 135 141 513 731 468 613 556 769 1,097 1,295 1,876 2,146 
856 West Lie: cog, eee 70 79 376 478 336 391 412 504 288 345 755 889 
’ MOM. ss os 147 142 1,247 1,616 1,120 1,410 1,289 1,678 1,125 1,416 2,622 3,222 
3, 275 Wyoming es : 27 25 156 191 154 172 163 201 108 132 298 363 
Total... are 6,217 6,631 30,110 38,748 26,370 32,291 31,930 40,537 .41,193 47,552 78,498 93,022 
Source—Trade List Department—Chilton Company. 
TES 
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U. S. Exports of Motor Vehicles, 1903-1943 


In Units and Their Value and Including Lend-Lease 





PASSENGER CARS TRUCKS, BUSES AND CHASSIS TOTAL MOTOR VEHICLES 
% of U.S. % of U.S. % of U.S, 
Production Production Production 
Number Value (No. of Units) Number Value (No. of Units) Number Value (No. of Units) 
SU lk —(ié‘ Cw ww wns . eee sotoes aventura $*1, 207,065 
*1,895,605 iGgaetke- «-sawaanen ; pam i(té*é‘é‘C *1,895,605 
*2,481,243 wee, ..-«*«*»»«<sseupmeeets s(t lg hire suieecated *2,481,243 
*3,497,016 seapere piwadiis.  Swaatardhxe is ere *3,497,016 
**2,862 4,890,886 Raiets paeea.  -«--aracatararomal ee 2,862 **4,890,886 
**2,477 4,656,991 oes 060CC—t—“—i*t*étés C(t ae *2,477 **4,656,991 
**3,184 5,387,021 eae oh 3,184 **5 387,021 
**6,926 9,548,700 ee Ee oT ON cesar 6,926 **9,548,700 
**11,803 12,965,049 Rees S otoais niteiaenaciajies sari 11,803 **12,965,049 
*°21,757 21,550,139 me i. eee a 21,757 **21,550,139 
24,293 24,275,793 5.3 993 1,737,141 4.2 25,286 26,012,934 5.2 
25,392,963 5.2 784 1,181,611 3.1 29,090 26,574,574 5.0 
23,880 21,113,956 2.7 13,996 39,140,682 18.9 37,876 60, 254,638 3.9 
56,234 40,660, 3.7 21,265 56,805,548 23.0 77,499 97,465,811 4.8 
64,808 48,612,632 3.7 15,977 42,343,502 12.5 80,785 90,956,134 4.3 
36,936 36,278,292 3.9 10,308 26,814,952 4.5 47,244 63,093,244 4.0 
67,145 73,700,527 4.1 15,585 35,425,437 6.9 82,730 109,125,964 4.4 
142,508 165,255,921 7.5 29,136 46,775,781 9.1 171,644 212,031,702 7.7 
30,950 32,533,725 23 7,840 10,335,893 5.3 38,790 42,869,618 2.4 
791 51,049,816 2.9 11,443 8,270,708 4.2 78,234 59,320,524 3.0 
127,035 90,692,272 3.5 24,859 15,317, 136 6.1 151,894 106,009,408 3.7 
151,380 112,534,729 4.7 27,352 19,199,344 6.6 178,732 131,734,073 4.9 
244, 306 184 , 885,830 6.5 58,625 37,703,402 11.0 302,931 222,589,232 7.1 
238,540 176,432, 157 6.3 66,880 47,176,107 21.1 05,420 223,608,264 yo 
278,748 207, 966,456 9.5 105,447 70,123,600 22.7 384,195 278,090, 11.2 
375,428 269,393,369 9.8 140,191 93,006,070 25.8 515,619 362,399,439 11.8 
346,630 239,334,000 7.5 197,872 112,607,985 25.6 544,502 351,941,985 10.1 
159,464 110,355,978 5.7 85,666 56,861,119 14.9 245,130 167,217,097 7.3 
86,437 52,851,585 4.3 49,415 26,210,975 11.8 135,852 79,062,560 5.6 
44,282 25,502,047 3.8 25,532 12,142,681 10.8 69,814 37,644,728 5.1 
67,355 33,945,464 4.2 44,103 20,691,338 12.7 111,458 54,636,802 5.8 
148,387 ,604, 563 6.8 93,766 45,125,359 16.3 242,153 125,729,922 8.7 
179,470 99,342,411 5.5 100,668 51,995,938 14.4 280,138 151,338,349 7.0 
186,542 107,483,285 5.1 108, 167 56,765,713 13.7 294,709 164, 248,998 6.6 
237,719 140,638, 203 6.0 169,076 102,889,939 18.9 406, 795 243,528,142 8.4 
§93 104,628,982 8.4 117, 74,451, 24.1, 285,636 179,080,968 11.4 
143,909 87,171,300 5.0 116,913 71,422,015 16.4 260,822 158,593,315 7.2 
97,586 63,766,211 2.6 107,040 91,324,669 13.7 204 ,626 155,090,880 4.5 
92,210 69,077,198 2.4 x 154,101,500 13.9 245,304 223,178,698 5.0 
13,951 13,199,744 t 156 , 346 258, 256, 404 bi 170,297 271,455,748 se 
2,092 2,424,583 t 74,881 145,838,138 76,973 148, 262,721 


*—Includes motor vehicles and parts. 
**—Includes all types of motor vehicles. 
t—From 1928 through 1941 exports include shipments to non-contiguous territories. 
Note—Prior to 1931 figures include used vehicles, but the effect of these used vehicles on per cent of production is negligible. 
t—Taken from stock piles. 


{For additional automotive statistics see pages 70, 72, 74, 76 and 78) AUTOMOTIVE and AVIATION INDUSTRIES 
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Aircraft Acceptances and Airframe Weights, by Months, 1941-1944. 









































































































































Airframe Weight Airframe Weight 
Millions of Pounds Average Millions of Pounds 
ey, ee Weight per 
Number Excluding Including Airframe Number Excluding Including 
1941 Accepted Spares Spares (Ib.) 1942 Accepted Spares Spares 
January 1,016 3.5 85.7 3,444 WR ois kein een te 2,980 12.6 14.4 
February 962 4.0 3.9 4,158 ree 3,099 14.0 15.8 
March. 135 4.2 4.4 3,700 RS 3,497 16.0 18.8 
April... , 388 5.6 4.6 4,034 So es Sosa Vye Aidsatece 1 15.3 18.6 
May ,331 5.2 6.2 3,906 Ra Ae ae 3,989 19.0 21.6 
lune. ,477 5.6 5.8 3,791 June... 3,734 19.4 23.1 
July... 461 5.4 6.1 3,696 July. ... 4,109 22.3 25.5 
August ,853 7.1 5.8 3,831 Se 4,281 23.5 27.3 
September 914 7.6 7.8 3,970 September........ 4,307 25.7 30.1 
October 2,273 8.7 8.7 3,827 Oocteber........... 3 24.1 28.1 
November 2,051 8.0 10.3 3,900 November... hes 4,812 28.2 31.4 
December 2,429 11.2 9.3 4,610 er 5,501 33.0 37.9 
Total 19,290 76.1 12.8 3,945* TO... 47,873 253.1 292.6 
1943 1944 
January 5,013 30.3 35.9 6,044 January...... 8,789 78.5 90.0 
February 5,453 35.5 41.4 6,510 February 8,760 81.4 94.6 
March. . 6,264 41.0 47.3 6.545 March..... 9,117 89.1 101.4 
April. 6,472 45.6 52.7 7,279 April 8,343 82.4 96.4 
May 7,114 50.5 57.3 7.098 ae 8.902 89.8 102.4 
June. 7,094 53.6 62.1 7,555 June 8,049 84.4 97.8 
July... . 7,373 56.0 63.7 7,595 July 80.5 93.9 
August 7,612 59.5 69.1 7,816 August... .. 7,939 79.7 93.9 
September 7,598 61.4 71.2 8,081 September...... : 7,597 78.9 90.0 
October 8,362 66.7 76.1 _ 7,976 October........ 7,429 75.4 87.8 
November 8,789 vese 80.5 8,101 November. 6,747 71.6 81.7 
December 8,802 74.6 85.7 8,475 December . 6,697 71.5 80.8 
Total 85,946 645.9 743.0 7,515* . ae 96,369 963.2 1110.7 
~~ Searee— Aircraft Resources Control Office, Aircraft Production Board. *—Annual Average. 
AVERAGE WEIGHT PER PLANE INCREASES STEADILY 
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Type of Plane Number (Millions of Pounds) Number (Millions of Pounds) 
of Excluding Including ti) Excluding Including 
Planes Spares Spares Planes Spares Spares — 
SEE eee eee ee 4,123 40.3 45.2 12,674 152.8 175.0 ay 
Fighters and Naval Reconnaissance...... . 4,946 17.6 19.8 12,239 46.1 54.7 May. 
RE ek ee 502 3.7 4.2 1,980 17.4 19.6 = 
LERNER Rae 9,348 14.3 16.2 17,646 34.7 40.7 ra 
Communication and Special Purpose..... . 371 0.2 0.3 3,334 2.4 2.6 — 
BET aie OO te lal 19,290 76.1 85.7 47 ,873 253.1 292.6 Ne 
1 
1943 1944———_______-_____ 
AIRFRAME WEIGHT AIRFRAME WEIGHT Janu 
Type of Plane Number (Millions of Pounds) Number (Millions of Pounds + = 
of Excluding Including of Excluding Including April 
Planes Spares Spares Planes Spares Spares _ 
SS ee | 29,738 423.3 478.4 35,010 610.3 688.8 a 
Fighters and Naval Reconnaissance...... . 24,731 122.8 146.9 39,141 216.1 260.8 Sept 
a amen ie le RE 7,270 54.1 62.0 9,854 113.6 129.1 - 
LENSER RIES SAE 19,306 42.4 51.5 7,581 19.2 27.1 Dec 
Communication and Special Purpose...... 4,901 3.3 4.2 4,783 4.0 4.9 
ING 04:5 Se wave mala’ Chie ceeuaeten 85,946 645.9 743.0 96,369 963.2 1110 9 
Source—Aircraft Resources Contro! Office, Aircraft Production Board. 
AIRCRAFT ACCEPTANCES BY TYPE OF PLANE 
IN PER CENT OF 19 
TOTAL UNITS AND TOTAL AIRFRAME WEIGHTS 19 
19 
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| 
_ es e es | 
Aircraft Engine Production by HP Capacity | 
Under 300 Hp. 300 to 1000 Hp. 1000 to 1600 Hp. 1600 and Over Hp. 
“~ Total Take-off 
Number Per Cent Number Per Cent Number Per Cent Number Per Cent Total Per Cent Hp. of Units 
Produced of Total Produced of Total Produced of Total Produced of Total Produced of Total Produced’ 
a eee 12,341 24.35 11,481 22.65 17,710 34.94 9,152 18.06 50,684 100.00 50,900, 000 
Ee er eee 25,350 18.54 20,191 14.76 61,209 44.75 30,017 21.95 136,767 100.00 165,700,000 
RN ec 30,218 13.34 22,658 10.00 127,200 56.14 46,485 20.52 226,561 100.00 336, 700,000 
SE re 10,787 4.21 13,253 5.16 146,645 57.16 85,886 33.47 256,571 100.00 431, 360,000 


Source—Aircraft Resources Control Office, Aircraft Production Board. 


*—Includes Spare Parts. 
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Monthly Aircraft Engine Shipments and HP Produced, 1941-1944 







































































Horsepower Horsepower 
—., (In Millions) Average (In Millions) Average 
iT Numb Hp Horsepower Number Hp Horsepower 
of Excluding —_ Including Per Per of Excluding Including Per Per 
in 1941 Engines Spares Spares Engine Airplane 1942 Engines Spares Spares Engine Airplane 
~ ee 2,680 2.3 2.5 858 2,264 |_| Se 7,140 7.0 vor 980 2,349 
February......---- 2,961 2.6 2.9 878 2,703 February.......... »349 7.1 7.5 966 2,291 
Sr 3,304 3.0 3.3 908 2,643 ,969 8.6 9.1 959 2,459 
0 Os sexckoes 3,552 3.3 3.6 929 2:377 ial anata 9.973 9.7 10.4 972 2:71 
e 3,515 3.3 3.7 939 2,479 | A ee 10,795 10.6 11.4 982 2,657 
6 RRA are 3,873 3.4 3.7 878 2,301 | Eee 11,750 11.8 12.8 1,004 3,160 
¢ oes 4,370 4.2 4.6 961 2,875 [eee 11,872 12.5 14.1 1,053 3,042 
of August..........-. 4,706 4.3 4.8 914 2,320 ee 12,891 13.7 16.4 1,063 3,200 
6 September 4,910 4.3 4.8 876 2,565 September 13,238 13.9 17.3 1,050 3,227 
SS 6.0 se0 ens 4,936 4.6 4.9 912 1,980 October........... 15.4 18.0 1,125 3,790 
aa November......... 5,709 5.4 6.0 946 2,633 November......... 15.6 19.9 1,100 3,242 
6 December......... 6,168 5.6 6.1 908 2,305 December......... 16.7 21.1 1,119 3,036 
Totai 50,684 46.2 50.9 911* 2,395° eee 142.6 165.7 1,042* 2,979* 
7 “ 16,011 17.4 21.4 1,087 3,471 Jan ~ 29.6 36.1 1,308 3.368 
. : - : . Rs see ; - js 
all 15,328 16.2 20.3 1,057 2,971 F aH PSeisinibiaa 27.1 35.1 1,286 3,094 
: March 16,930 19.4 23.8 1,146 3,097 I erste ss Sok 31.9 39.2 1,333 3,499 
ing April. 16,838 18.6 24.2 1,104 2,874  icdijarrsaicens 30.5 37.4 1,345 3,656 
8S May 17,869 19.7 25.7 1,102 2,769 RE ere 31.9 38.1 1,398 3,583 
June. . 17,735 20.0 26.4 1,128 2,819 ae 32.8 38.5 1,421 4,075 
July 18,753 21.3 28.5 1,136 2,889 eS 32.5 36.6 1,438 4,062 
8 ee 19,688 23.2 30.0 1,178 3,048 ere 35.0 39.9 1,452 4,408 
8 September... . 20,585 24.9 31.9 1,210 3,277 September 30.8 35.3 1,475 4,054 
1 October 21,856 26.2 33.6 1,199 3,133 ee 29.4 33.4 1,526 3,957 
: November . 22,680 27.4 35.3 1,208 3,117 November......... 26.4 31.7 1,532 3,912 
J December. 22,288 27.8 35.6 1,247 3,158 December......... 25.4 30.0 1;559 3,793 
oe Rees 226 ,561 262.1 336.7 1,157* 3,050* re 363.3 431.3 1,416* 3,770* 
7 Source—Aircraft Resources Control Office, War Production Board. 
Airplane and Engine Production—1927-1943 
In Units and Their Value 
Airplanes Airplane Engines Value of Parachutes, 
“ Value of Pontoons and 
Number Value Number Value Spare Parts Propellers 
iss eansciro: auch atardis dahze% 1,785 $7,187,460 1,400 $9,493 ,696 $5,037,519 $1,407,129 
es sitchen aiek 4,346 43,411,000 3,496 19,916,000 (c) 1,336,000 
—— ck ay otecsanics ners 6,193 50,730,266 6,276 24,966 ,083 10,891 ,899 3,528,436 
—as Se eee 3,437 37,333,736 4,356 17,267,795 7,211,992 3,904,394 
EP stra Sscst sc eennsciete 2,398 21 ,600 ,453 3,794 13,779,791 9,224,172 1,358,093 
00 ke een role 1,396 15,287,789 1,959 8,902,808 4,231,495 1,497,516 
ee eee 1,152 15,580,255 1,822 8,651,247 5,898 ,282 1,375,343 
90 RE eee 1,615 25,399,000 2,545 15,825,000 (c) 2,668,000 
BN ooo hs Saigon acl 1,365 17,454,331 2,866 12,610,285 6,527,424 2,831,580 
RES Creare nts 3,006 47 ,531 ,565 4,295 26,383 ,055 (c) 4,234,273 
B80 oe caalins pag niga 3,100 38 ,664,153 6,214 28 576,971 19,951,198 9,129,299 
ey reer 2,698 (a) eT ——«=—‘“ Ca Ce Cae Ct*~éi‘“C*«‘C 
To OS ah a SOR). s disedicvears a =«-—«—‘“‘éwW Wwe 37 ,223 ,073 14,513,948 
70 CR aR NER 12,636 ns tt t(j in == 
RES are eee 19,290 820,000,000 50,684 496 ,000 ,000 308 ,000 ,000 99,000 ,000(d) 
50 A ee 47 ,873 2,769 000,000 136 ,767 1,618,000 ,000 1,350,000 ,000 307 ,000 ,000(d) 
RTE ae een 85,946 6,856,000 ,000 226 ,561 2,818,000 ,000 2,984,000 ,000 626 ,000 ,000(d) 
0 EERE SR 96 ,369 10,079,000 ,000 256 ,571 3,939,000 ,000 3,800,000 ,000 796 ,000 ,000(d) 
; Source: Data from 1927 through 1940—Census of Manufacturers. For 1941 through 1944—Aircraft Production Board and War Production 
Board. 
+O (a)—Production for civil use only. (c)—Included with value of airplanes. 
(b)—Includes value of airplanes, engines and propellers and parts. (d)—Value of propellers only. 
50 Note:—The number of airplanes produced and the value of their production pertain to only those airplanes on which 
production was started and completed during the year for years 1931 to date. The values of the engines, propellers and 
0 power plant accessories installed in the aircraft are not included in the values of the aircraft reported for 1931 and sub- 
; sequent years. Data here presented do not show value of all work done by aircraft industry as it fails to take into consid- 
0 eration experimental work, work begun during a given year but not completed in that year, and all repair work. 
1939 1944 Total 
— September eas | Shae 
id e,° e 
—r December | 1940 1941 1942 1943 june | Sune 1044 British Production of 
ag en, RC ee 41 498 1,976 4,614 2,889 10,018 
Medium and light bombers. 1,072 3,679 4,170 4,277 3,113 1,391 17,702 me 
on ke 477 4,283 7,063 9,850 10,727 5,655 38,025 Aircraft 
Nava! aircraft............ 165 476 1,232 1,082 1,720 1,533 , 208 
ie: et asa 772 5,125 6,614 5,940 4,825 2,070 25,346 
ke-of air-sea rescue, ete... 468 1,445 516 546 1,264 1,071 5,310 oni 
ue Fotal new aircraft......| 2,924 | 15,049 | 20,093 | 23,601 | 26,263 | 14,609 | 102,609 
~ Mat oe | 28 | eee | 97.28 133.3 185.2 | 111.7 587.7 Aircraft Engines 
oil Aircraft engine output... | 4.832 | 24.074 | 36.861 | 53,916 | 87,985 | 31,643 | 208,701 = 
0, HP of new engines* 2.9 17.4 31.4 59.4 72.8 41.9 225.9 
0, 000 ae 
* Millions of HP 
RIES Merch 15, 1945 bas 








AVIATION Operation Statistics of Domestic Air Lines* 


(Operating in Continental United States) 
(As of December 31 of each year) 












































1936 1937 | 1938 | 1939 | 1940 1941 1942 1943 isag A 

eee aac eee eis } | —__--_—. 
| 

Operating companies, number of 21 17 | 18 | 17 16 17 16 16 16 
Personnel employed. | 7,045 7,529 8,955 10,509 15,800 18,984 (1)26 ,447 ee 
Airplanes in service and reserve. 272 282 253 265 358 359 179 194 279 
Passenger seats per plane—average a 10.67 12.53 13.63 14.63 16.52 17.41 17.60 ht 
Average speed, miles-per-hour — 149 3 153 153 155 159 159  ) ee 
Miles flown, revenue. ..| 63,777,226 | 66,971,507 | 69,668,827 | 82,571,523 | 108,800,436 | 133,022,679 | 110,102,860 | 103,601,443 | 142,234,937 
Passengers carried, total . ; 1,020,931 1,102,707 1,343,427 1,876,051 2,959,480 4,060,545 3,551,833 3,454,040 3,987,628 
Passenger miles flown(2) (000 omitted). Reais a 443,740 476 ,603 557,719 749, 787 1,147,445 1,491,735 1,481,976 1,642,597 264, 282 
Express and freight carried Gaeney.. Ree 6,928,777 7,127,369 7,335,967 9,514,229 | 12,506,176 | 19,209,671 | 39,968,765 | 57,543,591 | 65,916,837 
Mail carried (ton miles)... . .. a 5,741,436 6,698,230 7,422,860 8,584,891 | 10,035,638 | 12,900,405 | 21,066,627 | 35,927,042 825, 202 
Gasoline consumed, gallons. . ; 30,392,923 | 33,606,770 | 37,218,743 | 46,554,856 | 64,906,284 | 80,757,892 | 68,030,246 | 63,908,388 
Oil consumed, gallons. .... ‘ 675,655 629,127 | 644,768 726,507 1,087,208 1,258,983 4 878,923 
*—Civil Aeronautics Administration. (‘)\—Estimated. (?)—One passenger one mile. 


Number of U. S. Airports and Landing Fields* 


(As of December 31 of each year) 






































| 1936 1937 | 1938 1939 1940 | 1941 1942 | 1943 194 
ee — a | | | een _ -— 
} } 
Airports and landing fields | | | 
Commercial... .. henertescenned 774 727 760 801 860 930 1,069 801 1,027 
Municipal . 1,037 1,053 1,092 963 | 1,031 1,086 1,129 | 914 1,067 
Intermediate CAA—lighted ee 284 278 | 265 266 289 | 283 273 | 
Intermediate CAA—unlighted. . | 12 5 | 2 o | 0 | 0 0 | 1 1 
Army, Navy, Marine Corps, reserve, private | | H | | | 
and miscellaneous airports. .... | 235 236 255 250 151 185 338 814 1,104 
Total airports in operation | 2302 | 2,200 «| «2378 «| 2.280 | 2331. 2,484 2,809 | 2,769 | 3,427 
SSS | SSS |_| SS |= ——S—== SS —— == 
Total lighted airports... . . ESN | 705 | 720 719 | 735 | 776 662 700 | 859 | 964 








*—Civil Aeronautics Administration. 


Number of Certified Civil Aircraft and Pilots—By Years* 
(As of December 31 of each year) 









































’ 7 
| 1936 | 1937 | "1938 | 1939 1940 1941 1942 1943 1944 
Certificated aircraft | 
CO oat 7,424 9,152 10,000 12,829 17,351 24,836 22,904 22,927 21,893 
Es Sas bine ae ; 31 41 45 44 39 65 104 124 144 
Certificated airmen 
Pilots, airplane, total... . : wea 15,952 17,681 22,983 31,264 63,113 100,787 110,510 122,884 132,432 
Airline transport...... ; oe 842 1,064 1,159 1,197 1,431 1,587 .177 2,315 3,046 
es. ees , : 7,288 6,411 7,839 8,280 10,151 15,429 18,808 20,587 22,059 
Private... ten 7,822 10,206 13,985 21,787 51,531 83,771 89,525 99,982 107,327 
Pilots, glider. . : sepals its 138 161 172 170 138 160 211 1,435 2,412 
ee es snus veandens : 8,738 9,314 9,884 10,296 11,177 14,047 18,097 20,805 23,157 
Parachute bese Dre aia nh qnaemaebwtin’ 393 362 397 425 444 618 1,004 (c) (c) 
Ground inetructors......................... 48 55 92 446 1,948 4,815 7,604 12,739 14,647 
Student pilot certificates issued (Yearly) 
ee teea hse ed ntuvadseaaaesouaneaen 17,675 21,770 15,556 29,839 110,938 93,366 139,289  ) 2 ae 
ND acanur ce cenhossakeaeeenet entered 209 125 98 263 419 385 486 1,137 1,211 
—(ivil Aeronautics Administration. (c)—Ratings discontinued Jan. 21, 1944. 
A.A.F. Airplane Losses Enemy Airplane Losses 
Dec. 7, 1941—Dec. 31, 1944 Dec. 7, 1941—Dec. 31, 1944 
; Box Score 
pe in oe a vs. ae. — , = Destroyed in Aerial Combat..................... 24,393 
ost in Aerial Combat vs. Japan............... , Prob. Destroyed in Aerial Combat... . .. 6,294 
Lost by Anti-Aircraft vs. Germany. . ae . §,002 S————. ‘ 
Lost by Anti-Aircraft vs. Japan.................. 440 of the Damaged in Aerial Combat...................... 8, 569 
| were ee on ) eam vs. Japan a Bacacdpinia tan A. P x Destroyed on Ground........................... 7,153 
estroyed on Ground vs. Japan................. . Prob. Destroyed on Ground..................... 
Lost by Other Causes vs. —.. ocececcee, mn Army Air Forces 9 wo mere — ; a 
Lost by Other Causes vs. Japan.................. 994 amaged on Ground............................ 3, 
WR es 5. os 50 tak veimeddedendaeabednune 17,830 ME aa tig white veite cchsoxaseescr@rwoerern 50,658 
Total Number of Sorties Total Tonnage of Bombs 
Flown by A.A.F. Dropped on Enemy Objectives 
Dec. 7, 1941—Dee. 31, 1942............. -... 26,900 by A.A.F. 
Jan. 1, 1943—Dec. 31, 1943................2-- 364,910 7 
Jan. 1, 1944—Dee. $1, 1944.00.00. 2. 202s, 1,271,784 Dec. 7, 1941—Dee. 31, 1942... o.oo... 10,203 
a an. 1, 1943—Dec. 31, 1943.....0 0. 194,755 
oo? Se... crevasseseceuaencies 1,663,594 Jan. 1, 1944—Dec. 31, RE Oa t; 082, 818 
* From Second Report of H. H. Arnold, Commanding <eciacanlbdscaiedic 
General, Army Air Forces. ee ee 1,287,776 


50 {For U. S$. Aeronautic Exports see page 84) AUTOMOTIVE and AVIATION INDUSTRIES 
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| ENGINE COv- FUEL 
= ees ee | ERNOR | ¢ SYSTEM 
~ | SA. a 
| 2 8 "ao E = Horsepower > | e = 
Ss =] S| = & & pd oa 5s _ ad | | 2 
AKE AND 5 S ze |2 |g is 6 a. 3 = 
M = = <= s — s | 
MODEL = = 7 = Ss 13/8] . 3: | =| | e 3 = 
2 ca o| ¢« Be | ea| 3 Gs == bs = | s 5 = 
£ 53} 5 |s| 82 |38/5sl/s| sa s= sy |2/3| 8) £8] 2 $s |s 
a 2|F |/2| a= |F&\of!/5| ce Oo ee (|S(5ieF| Fie} es] & |e 
AIR COOLED ENGINES | 
Briggs & Stratton (1).....N| GS,Co,Ha,Pu,Re,Af | 4 | Ver | 1 6.28| 5.86) L | 1.5-3000] 1.7-3600| 2.9-3600; 38) Y | Pn | Mag | Car | Own! G Ro 
Briggs & Stratton....... A| GS,Co,Ha,Pu,Re,Af | 4 | Ver | 1 | 214x214 | 8.95| 4.26] L | 1.7-2500) 2.0-3200) 4.0-3200| 76) Y | Me | Mag | Car | Own | G Ro 
Briggs & Stratton. ...... B) GS,Co.Ha,Pu,Re,Af | 4 | Ver | 1 | 254x25¢ | 14.21] 4.47| L | 2.7-2400] 3.0-3200| 6.0-3200} 92) Y | Me | Mag/| Car | Own! G Ro 
Briggs & Stratton....... ZZ| GS,Co,Ha,Pu,Re,Af | 4 | Ver | 1 | 3x34 22.97| 4.76) L | 6.0-2600| 6.5-3200) 12.6-3200) 113) Y | Me | Mag Car | Own | G Ro 
Continertal (2).... Tiny Tim) GS,Pu,Re 4 | Ver | 1 | 134x184 | 4.20) 4.13) L 54-2400).......... 1.4-2400| 85) N Bat |. i El 
Cushman (3)..........M70} Pu,Af,Ag 4 | Ver | 1 | 254x284 | 14.89) 5.40] L | 4.0-3000) 4.0-3000) 7.5-2800} 80) Y | Fb | Mag | Car | Til G PB 
PIR ccicss.cutaios M50} Pu,Af,Ag - 4 | Ver | 1 | 254x216 | 13.53) 5.00) L | 2.0-1800) 2.0-1800) 6.0-1800) 75) Y | Fb | Mag Car | Til G PB 
Delco (4).............4B12] GS 4 | Ver | 1 | 234x214 | 8.00) 4.00/ L | 1.2-2100) 0.9-2100} 2.9-2100) 97) N |..... Bat __ ae G El 
REE 7B12| GS 4 | Ver} 1 Hei 9.45) 5.00} L | 1.6-2300).......... 3.8-2300/ 104) Y | Fb at | Car G El 
Deleo...........-.~. 2B12| GS 4 | Ver | 1 | 144x154 | 3.64) 3.40) L].......... 0.5-2250) 1.1-2250) 40) N |..... Bat | Car G EI 
Deico. 10EAB3) GS 4 | Ver | 1 | 234x2%; 15.25} 4.50) L|.......... 1.9-1800} 5.4-1800)....| Y | Fb | Bat | 4 Eee G EI 
Homelite (5)............ B| GS 2| Inv | 1 | 2x14 4.70| 6.00/ R| 1.7-3400| 1.7-3400].......... Y | Ce | Mag | Car| Til | G | Bp 
RR hua kcksxews HRU| GS,Ru,B! 2| Ver | 1 | 234x234 | 9.40) 6.00) R| 4.0-3500) 4.0-3500).......... Y | Ce | Mag | MV| Own! G ; Bp 
Jacobsen (6).......... 5100) GS,Co,Pu,Re,Af,Ha | 2 | Hor! 1 | 2x14 4.70| §.60| N| 1.0-3000)..........]......... Y | Av | Mag | Car | Til G Rr 
PNG a cicicicoveben 4150) GS,Co,Pu,Re,Af,Ha | 2 | Hor| 1 | 214x18{ | 6.95) 5.50) N| 1.5-3000)..........]......... Y | Av | Mag | Car | Til | G Rr 
BIN. <.s000s 52 ons 4300} GS,Co,Pu,Re,Af,Ha | 2 | Hor| 1 | 284x216 | 14.85| 5.50) N| 3.0-2600)........ J... Y | Av | Mag Car | Til G Rr 
Indian (7). .84-A| GS,Co,Pu,Re 4 | Vee | 2 | 27¢x314 | 45.44] 6.00| L | 23.0-4000} 15-(f) | 27.5-3200| 147; Y | Ce | Mag | Car | Lin 1G Pe 
Lauson (8) RLC} GS,Co,Ha,Pu,Re,Af | 4 | Ver | 1 | 134x17< | 4.51) 5.00} L | 0.8-2400) 0.7-2400} 1.7-2400} 30) Y | Fb | Mag | Car | Til G Ro 
erro TLC} GS,Co,Ha,Pu,Re,Af | 4 | Ver | 1 | 234x214 | 8.95] 5.00} L | 1.9-2400) 1.6-2400) 4.2-2400) 65) Y | Fb | Mag | Car | Til G Ro 
i isiaiciane awn some RSC} GS,Co,Ha,Pu,Re,Af | 4 | Ver | 1 | 2x1% 5.89] 5.00} L | 1.2-2400) 0.9-2400| 2.5-2400) 33) Y | Fb | Mag | Car | Til G Ro 
EN ic Sarcetueaes PAC! GS,Co,Ha,Pu,Re,Af | 4 | Ver | 1 | 27<x284 | 17.85) 5.00] L | 4.0-2400) 3.6-2400| 8.8-2400) 85) Y | Fb | Mag | Car | Til G Ro 
SR 17410A| CS 2 | Ver | 1 | 234x284 | 12.20) 4.90). I, iw sicnasdccckre bee 52| N |.....| Mag | Car | Brk | G Bp 
a 1741CB) CS 2 | Ver | 1 | 234x284 | 12.20) 5.00). | ee 44| N |.....| Mag | Car | Brk | G Bp 
Se 106C| CS 2 | Ver | 2 | 234x214 | 19.90) 5.00)...| 10.0-4000)........J...0..... 55] Y | Ce | Mag | Car | Brk | G Bp 
Novo (10).......... CA-33) GS,Co,Pu,Re,Hs 4| Ver | 1 | 314x4 33.00) 4.25) L | 5.1-1800) 4.0-1800| 16.0-1400) 245) Y | Fb | Mag | Car | Hol | G,K,NgG|..... 
Onan (11)..............1B] GS 4 | Ver | 1 | 284x284 | 16.30) 4.80) L | 2.5-1800) 2.5-1800) 7.3-1800|;177) Y | t Mag | Car | Zen | G Ro 
sae OTC; GS 4| Op | 2 | 254x214 | 24.35) 5.90) L | 4.1-2850) 3.4-1800) 9.9-1800)+155) Y | ¢ Mag | Car | Zen | G Ro 
Onan. OFA; GS 4 | Op | 4 | 284x24 | 53.45) 6.00} L | 9.0-2850) 7.5-1800) 21.9-1800| 365) Y | ¢ Bat | Car| MS |G HE 
Onan. ..1C] GS 4 | Ver | 1 | 2%4x2%4 | 8.95 5.00) L| 1 4-2100) 1.0-1800) 2.9-1800, 105) Y | ¢ Mag | Car | Zen | G HE 
Wisconsin (12). . . AA) GS,Co,Pu,Re,Af,In 4 | Ver | « | 244x284 | 10.90) 4.40) L | 2.0-2600) 1.6-2600) 4.7-1900) 76) Y |..... Mag | Car | Str G B 
Wisconsin.............. AB) GS,Co,Pu,Re,Af,in | 4 | Ver | 1 2hox284 13.50) 4.40} L | 3.0-2600) 2.4-2600} 6.7-1700) 76) Y |..... Mag | Car | Str | G B 
Wisconsin............ABS} GS,Co,Pu,Re,Af,in | 4 | Ver | 4 | 2146x284 | 13.50) 5.17|...| 4.0-3200) 3.2-3200) 6.9-2500) 79) Y |..... Mag | Car | Str | G B 
Wisconsin............. AK] GS,Co,Pu,Re,Af,in | 4 | Ver | 1 | 27¢x284 | 17.80] 4.60) L | 4.1-2400} 3.3-2400) 9.5-1700) 77) Y |..... Mag | Car | Str |G B 
Wisconsin........... AKS| GS,Co,Pu,Re,Af,in | 4 | Ver | 1 | 27<x284 | 17.80] 5.12)...| 5.0-3200| 4.0-3200| 10.0-2000),...| y |||. Mag | Car | Str |G 8 
Wisconsin...........ADH} GS,Co,Pu,Re,Af,in | 4 | Ver | 1 | 284x314 | 19.30) 5.10} L | 5.1-2600) 4.1-2600) 10.8-2000) 125) Y |..... Mag | Car | Str | G HB 
Wisconsin........ AEH! GS,Co,Pu,Re,Af,in | 4 | Ver | 1 | 3x34 23.00) 5.10) L | 6.1-2600) 4.9-2600) 12.9-2000) 130) Y |..... Mag | Car | Str | G HB 
Wisconsin........... AGH] GS,Co,Pu,Re,Af,in 4 | Ver | 1 | 314x4 38.50) 4.60! L | 8.4-2100| 6.7-2200) 24.2-1300)....| Y |..... Mag | Car | Str G HB 
Wisconsin. . . . AHH! GS,Co,Pu,Re,Af,In 4 | Ver | 1 | 35¢x4 41.30! 4.55] L | 9.2-2200| 7.4-2200] 25.9-1400| 180) Y |..... Mag | Car | Str G HB 
WATER COOLED ENGINES 
Cushman (3).........2R14] GS,Co,Pu,Af 4 | Hor| 1 | 334x414 | 37.33] 3.67\(a)| 2.0-750 | 2.0-750 | 18.5-750 | 195| Y | Fb | Mag | MV| Own | G,K,D,Ng/ He 
Cushman........... .3R2€| GS,Co,Pu,Af 4 | Hor] 1 | 314x414 | 43.29) 4.10|(a)| 3.0-800 | 3.0-800 | 23.0-800 | 235) Y | Fb | Mag | MV| Own | G,K,D,Ng| He 
Cushman....... 4R30) GS,Co,Pu,Af 4 | Hor| 1 | 384x414 | 49.70] 4.64|(a)| 4.0-850 | 4.0-850 | 28.0-850 | 245) Y | Fb | Mag | MV Own | G,K,D,Ng/ He 
Cushman..............€34) Co,Pu,Af 4|Ver|1 | 4x4 50.26| 4.00/(a)|  (b) (b) 26.8-1000) 270| Y | Fb | Mag | Car| Til | G He 
IHC (13).......LB, 3-5 Hp} Pu,Re,Af 4 | Hor| 1 | 4x4% 51.80) 4.60) | (d) (d) 35.8-750 | 290} Y | Fb | Mag | MV| Own | G,K,D,Ng| He 
. ee LB, 114-214 Hp| Ha, Pu, Af 4 | Hor| 1 | 344x314 | 24.90) 4.70) | (e) (e) 16.5-875 | 194, Y | Fb | Mag | MV| Own | G,K,D,Ng| He 
Le Roi (14)........ V| GS,Pu,Re,Af 4 | Ver | 2 | 2%<x3% | 45.4 L | 7.8-2000| 6.0-1800) 22.8-1200) 400| Y | Fb | Mag | Car|...... G HE 
GS,Pu,Af,Mx 4 | Ver | 4 | 2%x3% | 90.8 |..... L | 16.0-1800| 12.0-1300| 47.0-1800) 495) Y | Fb | BM | CM)...... G HE 
TS D140; GS,Pu,Af 4 | Ver | 4 | 344x35< |140.0 |..... 1 | 33.0-2400) 23.0-1500] 72.0-2400| 650} Y | Fb | BM | CM)...... G HE 
Novo (10).......... CW-33| GS,Co,Pu,Re,Hs 4} Ver | 1 | 344x4 33.00) 5.50} L | 5.1-1800) 4.0-1800) 18.5-1200) 340) Y | Fb | Mag | Car | Hol | G,K,Ng,G/..... 
Rae CW-47| GS,Co,Pu,Re,Hs 4 | Ver | 2 | 234x4 47.00) 5.50) L | 8.0-1800| 6.4-1800) 25.7-1200) 395) Y | Fb | Mag | Car | Hol | G,K,Ng,G|..... 
Novo..............CW-6€] GS,Co,Pu,Re,Hs 4 | Ver | 2 | 344x4 66.00) 5.50} L | 10.7-1800) 8.5-1800) 37.5-1200) 395) Y | Fb | Mag | Car | Hol | G,K,Ng,G|..... 
Novo..............CW-85] GS,Co,Pu,Re,Hs 4 | Ver | 4 | 234x4 95.00) 5.50) L | 15.6-1800).......... 4-1 _. 235 Sas Mag | Car| Hol | GK = f..... 
Novo .. .CW-133| GS,Co,Pu,Re,Hs 4 | Ver | 4 | 34%4x4 = /133.0 | 5.50) L | 24.0-1800).......... 86.5-1200) 540)....)..... Mag | Car| Hol | GK i$... 
Onan (11).......W3M or SLGS 4/1IL | 2 | 3x28 38.80) 5.50| L | 7.2-1850) 7.1-1800) 20.4-1850|+450) Y | ¢ BM | Car | Zen | G He 
Onan................. V45PGS 4 | Vee | 4 | 3x234¢ -80) 5.50) L | 14.5-1800) 14.5-1800) 42.3-1800/+640| Y |.....| BM | Car | Zen | G He 
Universal (15)....... AFTC; GS 4 Ver | 2 | 3x34 49.50) 5.79} L | 5.0-1200).......... 25.0-1200) 385 Me | BM | Car | Str G HE 
ABBREVIATIONS 
t—V cight includes generator D—Distillate L—Valves at side (L-Head) Til—Tillotsen Mfg. Co. 
1—Fivweights in cam gear (d)—3 to 5 Hp at 600 to 1000 rpm Lin—Linkert Ver—Vertical 
(a)—‘*F” Head; In-Head for Intake, (e)—1}4 to 24 Hp at 600 to 1000 rpm Mag—Magneto 


L-head for exhaust 
Af—Auxiliary Farm Implement equip- 


ment 
Ag—uto glides 
VvV— Air Vane 


(b)—4 to 6 Hp at 850 to 1300 rpm 
Bat-—3attery 
I—E lowers 
~Battery and Magneto 
Bp—Belt or Pulley 


El—Electric 

(f)—3600 to 4000 rpm 
Fb—Flyball throttling 
G—Gasoline 
GS—Generator Sets 
Ha—Home appliances 
HB—Hand crank or Belt 
Hc—Hand crank 
HE—Hand crank or electric 
Hol—Holley Carburetor Co. 
Hor—Horizontal 


tk—Bracke Hs—Hoists 
Car—Carburetor I—In-head 
Ce—Centrifugal iL—In Line 
—Carburetor or Mixing Valve in—Industrial 
Co— Air Compressors Inv—Inverted 


S—Chain Saws 


March 15, 1945 


K—Kerosene 


Me—Mechanical 
MS—Marvel-Schebler Carburetor Div. 
MV—Mixing Valve 
MX—Mixers 
N—No or None 
Ng—Natural gas ; 
a gas and gasoline 

p 
PB—Pedal or Belt or Pulley 
Pe—Pedal 
Pu—Pumps | 
Pn—Pneumatic 
R—Rotary valves ; 
Re—Refrigerating equipment 
Ro—Rope 
Rr—Recoil or Rope ; 
Str—Stromberg Carburetor Div. 


Y—Yes 
Zen—Zenith Carburetor Div. 
(1)—Briggs & Stratton Corp. 


2)—Continental Motors Corporation 


+t nog Motor Works 
5)—Homelite Corporation 
(6)—Jacobsen Mfg. Co. 


—Delco Applicance Division 


(7)—Indian Motorcycle Company 


(8)—The Lauson Company 
+ a — Company 
— Novo Engine Company 
11)—D. W. Onan & Sons 
(12)—Wisconsin Motor Corp. 


13)—International Harvester Co. 


14);—Le Roi Company 


m 
(15)—Universal Motor Company 
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= | | 3 
= ENGINE = 
5 MAKE | 3 
z AND | § 
£ MODEL z 
oa =) 
1 |Allis-Chalmers,............B-15) Tr,Ind 
2 |Allis-Chalmers............ W-25) Tr, Ind 
3 |Allis-Chalmers............U-40| Tr,Ind 
4 |Allis-Chalmers.............E-60) Tr,ind 
5 |Allis-Chalmers.............L-90| Tr,Ind 
6 |Autocar.......... T 
OO T 
8 |Autocar............. ; 501) T 
9 |Brennan.......... Imp. De Luxe} M 
ING: 3's ining @ thcig vtec 20] Ind 
Brennan..... Imp. De Luxe Spec.} M 
er rere M 
RPE RARE Ind 
a at bie ia o-srun aoe weee M 
0 ere B-70) T,B,Tr,ind 
eee M 
Brennan.......... B-100) T,B,Tr,Ind 
NS 6d6is cwidinowndueee 125) M 
Peer M 
eee M 
Se M 
|Bridgeport Dee enpiinaveudianan 11M 
Sr F-10| M 
CS M 
Serer rere M 
|Bridgeport................. M 
|Bridgeport................Pilot] M 
\Bridgeport.......... ......304) M 
|Bridgeport...... ....404) M 
\Buda... HP-217| T.Tr 
|Buda. 4HM-217-MD| mM 
\Buda... 4HM-217-MHD| M 
Buda ..4HM-217-HD| w 
Buda . HP-234) T.Tr 
|Buda. . .FRH| T.B,Tr 
Serr aa JL-877| Tr,tInd 
SERS Ie: HP-260! T.B 
NL «vc dtcuweeataw’ HP-298) T,B,Tr 
\Buda. . HP-326) T.B,Tr 
Buda. HP-351)| T'T 
‘Buda. . ..6HM-326-MD! M 
\Buda... ... .6HM-326-MHD) M 
|Buda... ....6HM-326-HD) 
ica cay cvdcres .K-393| T,B,Tr 
|Buda.. iatanend K-428) T.B.Tr 
|Buda. . Seemeenaeaes M 
‘Buda... _..6KM-428-MHD! mM 
A 6KM-428-HD| M 
\Buda... awed L-525) T,8,Tr 
\Buda... LO-525) T,B,Tr 
|Buda. .. JL-1335! Tr,tnd 
Se PC-1879) Ind 
\Buda. .. PCG-1879) ind 
|Buda. . 6-MO-970) T.B,Tr, 
|Buda ..6-MO-893) T,B,Tr,R, 
| 
|Buffalo..... RA-4| Mind 
ER RAB-4) M,ind 
Ps ivy cis ands RA-6} M,Ind 
SR ois chnese 2 RAB-6) Mind 
ss RA-8) M,Ind 
Buffalo... ... RAB-8} M,Ind 
|Chevrolet. . . . ‘ . 1942) TB 
Chris-Craft. .. M 
64 |Chris-Craft....... ="K' M 
Chris-Craft......... "Mi M 
Chris-Craft.......... "wi M 
Chrysier.............8"Ace-M6; M 
Chrysler. .........."’Crown-M7| M 
ee ®"Royal-M8| M 
Eas eae re 4B) Ind 
| SR ee ee | Ind 
0 are” R61\ Ind 
SL 535 Re Ghsacaelood 81) Ind 
see wsiaincnt< ot V-425| Ind 
V-495| Ind 
TS iio Cesebdatids V-280) Ind 
Climax. V-330) Ind 








Bore and 
Stroke (In.) 





6-544x6}4 


6-4x5 
6-414x514 
6-414x514 


4-2x3 
4-214x3% 
4-214x34 
4~-4x5 
4-446x5 
4-416x5 


6-4x514 
6-4x5}5 
| 6-434x514 
6-43 ¢x514 
6-416x614, 
4-216x34 


1-334x414 
1-5)4x614 
2-334x414 
2-514x616 
2-615x714 
3-614x714 
4-414x5 

4-5 14x64 
| 4-616x7l4 


| 4-342x484 





i 
Ww 
od Dayo 
aa 
ro 
Neo 
m\ 


% 
2 
-_ 

cal 
N 
ONS 


| 6-3)9x4l6 


| 6-334x4y 


6-311x434 


| 6-43.x484 


6-43 <x43¢ 
6-48 .x484 
6-41 ox514 
6415x514 
6-61;x714 


| 6-634x834 
| 6-634x834 


6-554x614 
6-554x6 
| 4-57<x7 
| 4-616x7 


| 6-57<x7 
| 6-616x7 


| 6-3,%:x34 


| 4-314x4 
6-354x414 

| 6-4x414 

| 6-414x434 


| 6-314x43¢ 
| 6-354x414 
| 8-314x47¢ 


| 4-534x614 
4-8x7 


6-6x7 
| 8-6x7 
|12-614x7 
|12-7x7 
| 8-614x7 
| 8-7x7 


] 
| 
. 
| 


| 
| 
| 





With Bare Engine 


30-1800) 
44-1800 


110-2400) 
135-2400 
164-1000 
232-1000| 
232-1000 
172-1400 
199-2000 170-2000) 893.0, 


| | | 
| 110-1200) 759.0) 





MAXIMUM 
BRAKE Hp. 
at Specified R.P.M. 


| Piston Displacement (Cu. In.) 


| With Standard 
| Accessories 


| 
| 


Compression Ratio 





i] 
fo) 
: 
— 
R 





112-2800 
122-2500 
134-2500 


15-3900 
15-3900 


20-4000 
38-1800) 25 


sea S85 £828; 
oooo ooo ooo—-o 


a 
er) 
. 


47-2400, 217.0) 
56-2400) 217.0 
48-1800, 217.0) 
30-1200) 217.0) 
50-2400) 234.0) 
66-1200] 618.0) 
104-1200) 874.0) 
58-2800) 260.0) 
| 
65-2800) 293.0) 
6 | 326.0) 
71-2400) 351.0) 
80-2400| 326.0) 
70-1800} 326.0 
48-1200) 326.0 
86-2400} 393.0) 
91-2400) 428.0) 


110-2400| 428.0) 


96-1800) 428.0 
60-1200) 428.0) 
94-2400) 525.0) 
115-2400} 525.0) 
140-1009! 1334.6) 
197-1000| 1879.0} 
197-1000 1879.0) 
147-1400) 970.0) 


130-1200) 929.0) 


| 160-1260| 1138.0) 
| 195-1200] 1393.0) 


220-1200) 15i8.0| 


| 270-1206) 1858.0) 


93-3100|83.5-3000) 235.5) 


| 123-1200 
183-1200 
245-1200 
425-1200 
495-1200 


| 430-3000] 320.4 


't 92-3200] 217.7) 
|+115-3200) 250.6) 
| +141-3200) 323.5) 


| 
102-1200} 90-1200 ae 





60-3200| 132.71 
95-3200) 229.7 





160-3000; 404.3 


112-1200) 791.6 





~ 
a 


Maximum Torque at 
R.P.M. (Lb. Ft.) with or 
without Accessories 


| 
| 
| 
| 
| 


87-1100 (EA) 
128-1200 (EA) 
200-900 (EA) 
400-650 (EA) 
590-650 (EA) 





sae S8as 


NOEPPOD AAGNNN Fag gaage 
Ssssss ssssss 





| 225-2000 (EA 
| 123-1200 (EA)| 
| 148-1400 (EA) 


| 188-1000 (EA)| 
| 201-1000 (EA) 
| 225-900 (EA)! 


4.75 287-800 (EA)| 
5.00) 330-1100 (EA) 
4.40, 780-600 (EA) 
4.50/1110-750 (EA) 


5.43) 545-1000 
5.50; 490-1000 


4.60) 525-1200 (EA)! 
5.00) 635-1200 (EA)| 
4.60| 790-1200 (EA)| 
5.00) 955-1200 (EA) 
4.60/1050-1200 (EA) 
5.00 1275-1200 (EA), 


| 322-1500 (EA) 
| 180-1200 (EA)| N 
| 205-1200 (EA)| N 
270-2000 (EA)| N 


490-700 (EA)| N 





280-1400 (BE) 
351-1100 (BE) 
395-950 (BE) 


31-2500 (EA) 


203-1000 (EA) 


278-900 (EA)| 
278-900 (EA) 


28-1200 (BE) 


per Half 
ylinders 


| Cylinder Liners—Type 


| Crankcase—U 
| Integral with 
| Arrangement 


eeeooeeeo 


err@-r= 





rocccc 








.| 
) 


148-1400 (EA)| 


131-1200 (EA)| 
133-1200 (EA)| 
350-600 (EA)| 
535-700 (EA)| 
139-1100 (EA) 


161-1100 (EA)! 


240-1100 (EA)! 
299-1200 (EA) 


299-1200 (EA) 
278-900 (EA)! 


1200-750 (EA)| 


182-1000 (EA)| 
108-2400 (EA)| 
173-1800 (EA) 
239-2400 (EA) 


| 
| 


525-750 (EA) 
802-700 (EA) 


4.70) 1085-750 (EA) 
4.90 | 2120-750 


2460-750 


eereernrrr rrrererrre ereeereee eeeeeeroern 


zzz2z 2 z2z222 <ssszzz22 zzzz2z2ez2 22222222 222222222 zz2zzzz2 2z2zz2z2 zzz <<<<< 


ere cere 








| Exhaust Head Material 


| 
| 


Sil X10 
Sil X10 
Sil X10 


VALVES 


Min. Port 
Diameter 
(In.) 


| Exhaust 





ooon 
“Nsses 

Now 
rs3se 





“<= WOAH 
soak ea or. = <6 


—— = N= NAN —— 
oo 
Boa 


RRS 88S 


no 
8: sss 


sepopezereze = fey 
tT et et et et ss 


NONNHNN SO 
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o~ 


no 
_ 
_ 
Ls) 





i] 
_ 
— 
Ls) 


es ee 
. ¢ 4 = 4.8 6 2 « 


NNN — 


Down 
aso= 


2 338238 


— 


Doe 
S88 Sess 


Nn 





ee ee 
¢¢ 44 ¢ £4 6 8 
a 
Oo 





NPPPPNNY NPYNNNo soo 
w 
A. 


—- os ot oe 
P= 
o 














gogopeseperereye SSS MSs 
goreperererepeye SSS Sirs 


esee2essss 
SSSessss 
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= ODD at ot ot ot et 
¢ eee ¢ 6.6 ¢ 
w 
“N 








“i 

a 
END IND INS wt et et ah kt et et et et tt 
‘vce e © ¢ .. 

i) 


1.87}. 


_ 
ny 
ao 
-_ 
ia] 
Oo 


co 

_ 
et et et et 
ee “-¢ . 

for) 

Lad 





1.31) 1.28). 
1.44) 1.37). 
1.34) 1.22). 
2.25) 2.25). 
2.25| 2.25). 
2.25| 2.25). 
2.25) 2.25). 
2.50) 2.37). 
2.50| 2.37). 
2.50) 2.37 
2.50} 2.37 





344 
372 | 372 
372 | .372 
500 | .500 
500 | .500 


-437 | 437 
- 437 | 437 


.437 | 437 


312 |.312 
|-312 312 
| «312 | .312 


"| .375 | .37% 
| .375 |.378 


437 | .437 
437 | .437 
437 |.437 
437 |.437 
500 |.500 
1.312 |.312 


312 |.312 
.|.500 | .500 

312 | .312 
|.500 | .500 
~.| 1500 | 500 

|,500 | .500 
11375 | 375 
|.500 | .500 





| ,500 | .500 
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(For abbreviations see pages 66 and 67) 


AUTOMOTIVE and AVIATION INDUSTRIES 





| Angle (Deg.) 


a 


SSSES 


SSE 








Beee SEER BE: GEE 


SBaaaaea SEEGERS 





















VALVES 


| 
| 
| 


Seats 
is 
ata | 
a| | S6 
° 2 So 
eS | 2. 
eit] ge 
3| 5 Sa 
e€\| 2 | eH 
<\ia =~ 





45 | N 
4\E TA 
30/6 | TA 
4/E TA 
4/E TA 

} 
4% | E | 71360 
45|E | 71360 
| E 71360 
45 | N 
45 | N 
45 | N 
45 | N 
45) N 

| 
45 | N 
45 | N 
45 | N 
45 | N 
45 | N 
45 | N 

| 
45.| N 
ab 
45 | N 
45|N 
45 | N 
45| N 
45| Bo | AS 
45| N 
45 | N 
45 | N 
45 | N 
45 N 
45 | N 
45 | N 
45/E | DC 
30;E DC 
45 | N 
45 | N 
45 | N 
45| N 
45 | N 
45 | N 
45 | N 
45 | N 
45 | N 
45 | N 
45 | N 
45 | N 
4/E pC 
30;—E JM 
30/— | oC 
4\/E— ope 
45;E | DC 
30; E | Jad 
30, E Jad 
45\E | SA 
45|E | SA 
45\E SA 
45 E SA 
45'E SA 
45\/E | SA 
30 | N 
30 | N 
30 N 
30 | N 
30 =N 
45|E | CMT} 
45; E | CMT) 
45. £ | CMT 
45/— Cl 
4 iE (Cl 
45'E | Ct 
4\E | Cl 
45/E | NCI | 
45/E | NCI | 
45/E | NCI 
4 E£ | NCI 


ft Drive—Type 


| Camsha' 


| HG 


| 


Al 
Al 





PISTONS 


! 


h Pins, Rings, 


| Weight wit 
| Bushings (Oz.) 


a) 
: 
| 


| 1.17x4.00 


| 1.17x3.87 


| 1.25x3.87 


| 


| Piston Pin— 
Diameter and Length 


| 


813x2. 87) 
989x3. 50) 


4.12x3.43| 
1.12x3.68) 
1.12x3. 93) 


| ,625x1. 87| 
-625x2.00) 
-625x2.00 
1.17x4.00) 
1.17x4.00) 
1.17x3.87 
1.25x3.87) 


1.37x4.00 
-625x2.18 


-750x3.37 


| 1,25x5.25 


-759x3.37 
1.25x5.25) 
1.50x6.00 


| 1.50x6.00 
| 1.37x3.50 


1.25x5.25 
1.50x6.00 


| 1.12x3.22 


1.12x3,22 
1,12x3.22 


| 1.12x3,22 
| 1.12x3.22) 


| 1.25x3.82) 


| £864x3.15 
.750x2.87| 


1.37%4.87| 
2.00x5.33| 
1.12x2.97| 


1.12x3.25| 
1.12x3.25| 
1.12x3.25 
1.12x3,25) 
1 12x3.25) 
1.12x3.25) 
1.25x3.47) 


1.25x3.82 


1.25x3.82) 
1.25x3.82) 
1,25x3.81 
1,25x3.81 
2.00x5.33 


2.75x5.53} 


2.75x5.53) 


1.75x4.75) 


1.75x4.75 


1.50x5.62! 
1.68x6.25| 
1.50x5.62 
1.68x6.25, 
1.50x5.62 
1.68x6.25 


875x2.87 


1.00x3.50! 
| 1.12x3.68 


| .859x2.75 


-859x2.87 
-859x2.75 


| 
' 
! 
j 
| 


oOUagna.a GRAaWWw 225 -+L2aLa2 





Number of Rings per Piston 



























































| 
CONNECTING | 
RODS | 
| 
[le | 
= | 
ls |3 
Rhee 
OF] Zo 
a | 2 >| 2a 
5 | 83/36 
= ec|suc 
= (|o5\35 
1040 | 6%) 29 
1040 | 734) 42 
1045 | 915) 92 
1040 | 13 | 182 
1040 | 13 | 182 
2340 | 101%) 65 
2340 | 1014) 78 
2340 | 1014) 78 
1045 | 534; 14 
1045 | 534! 14 
1045 | 584) 14) 
we bt hs 
1045 | 11 | 64 | 
1045 | 17 | 64 | 
CNS | 11 | 65 | 
ae}. , | 
CNS | 11 | 65 | 
AS |11 | 66} 
AS | 12 | 80 
1045 | 6 | 14 
DFS |.....| 
DFS | 12!4| 136 | 
DFS |.... 
DFS | 12!4| 136 
DFS | 1514! 208 
DFS | 1514! 208 
DFS | 915| 56 
DFS | 1214! 136 
DFS | 15%5| 208 
cs 914] 42 
cS | 914! 42 | 
CS | 935) 42| 
cs | 915! 42 | 
CS | 91%) 42 
| AS | 143¢| 163 | 
AS | 145<| 227 | 
| CS | 915| 42] 
| cs | gts 42 
| CS | 94! 42| 
| CS | 915) 42 
cs 151 42 
| CS | 9141 42 
| CS | Qs 42 
| cS | 9131 58 
CS | 915) 58 
cs | 913 58 
CS 9ts,s58 
| CS | 9141 58 
| cS | 11 66 | 
| aS | 1] 8] 
| AS | 1514) 239 
CS | 1734) 430 | 
CS | 173%| 430 
1040 | 1215) 171 
1049 | 1215) 171 
3135 | 14 | 147 
3135 | 14 | 147 
3135 | 14 | 147 
3135 | 14 | 147 | 
| 3135 | 14 | 147 
3135 | 14 | 147 | 
| 
DFS | 6i4| 31 
| 3140 | Gy%| 22 
| 1035| 7 | 29 
1040| 8 | 40 
| 3140 | 875) 52 
| 1335 | 73%] 33 
1335 | 7%<| 35 
1335 | 9 | 38 
1035 | 14 | 194 
3135 | 16 | 244 
3135 | 16 | 244 
3135 | 16 | 244 
3135 | 16 | 276 
3135 | 16 | 276 
3135 | 16 | 276 
3135 | 16 | 276 




























































































CRANKSHAFT CARBU- OVERALL 
secon RETOR _ | DIMENSIONS 
ie 3 (in.) 
Crank- MAIN BEARINGS N see 
3 Pin a” 25 
3 |- 3 £= 
= pene hogy : 35 
2 ength (In. ° -- 
5] =. a’? Se zs 
o ad . FE : ts 
q z = g E a 2§ £ = F = 
= — ~ - x o = = 
3 (3| 38 |§| = s |21]8 |i lsiss/e/2/ 2 
Zio; 64 |2| «& c | 6 a Siaj)/ud/s/2z] 4 
rd = mole | Rie Beet Hint 
1045 | N | 1.93x1.43) 3 | 2.25x1.62) 2.25x1.50! aceg 14mm | Zen 16 360 | 16y%) 3154) 27 
1045 | N | 2.37x1.75) 3 | 2.43x1.93) 2.50x1.75) abedeg | 14mm | Zen 1 520 | 23 | 313¢| 3314 
1045 | N | 2.37x2.37! 3 | 2.50x2.31) 2.50x2.75| abcdeg | 7<-18 | Zen 1144} 985 | 26 | 3714) 433% 
1045 | N | 2.75x3.24) 3 | 3.00x3.50) 3.00x4.75) abcdeg | 74-18 | Zen 114| 2020 | 27 | 47%) 53 
1945 | N | 2.75x3.24| 4 | 3.00x3.50) 3.00x4.75| abcdeg | 7<-18 | Zen(2)| 114) 2810 | 2934) 63;%| 7214 
1050 | N | 2.37x1.44) 7 | 3.25x1.87! 3.25x2.60| abcde | 18mm | Zen 1144| 1165 | 274) 41 | 45 
CS | N | 2.50x1.58) 7 | 3.25x1.87) 3.25x2.87| abcde | 18mm | Str 134| 1320 | 2714) 4114) 47 
CS | N | 2.50x1.58) 7 | 3.25x1.87) 3.25x2.87) abcde | 18mm | Str 134| 1330 | 2742 4114 47 
1045 | N | 1.31x1.25) 2 | 2.50x1.50) 2.50x1.50| abcde | 14mm | Tii 34; 160 | 1284) 1754) 29 
1045 | Y | 1.31x1.25) 3 | 2.50x1.50) 2.50x1.50| abcde | 14mm | Zen 34| 128 | 1234] 1754) 1834 
1045 | N | 1.31x1.25! 3 | 2.50x1.50} 2.50x1.50) abcde |...... Zen te} 165 | 1284) 1754 
CNS | N | 2.56x2.00) 3 | 2.12x4.25) 2.12x2.25) al Dex an-0at a 1144| 650 | 1274) 1914) 5334 
1045 | N | 2.50x2.50| 3 | 2.50x4.25| 2.50x3.50| abede | .......| Ste | 124) 600 | 21 | 2984) 37% 
1045 | N | 2.50x2.50) 3 | 2.50x4.25] 2.50x3.50) abeder | ..... .| Str 14| 950} 16 | 18 | 53 
CNS | N | 2.50x2.00| 3 | 2.75x4.50| 2.75x3.00| abce | ....... Str 114} 800 | 2534) 3334) 49 
CNS | N | ao 3 | 2.75x4.50} 2.75x3.00) abedeg |........| Str 1}5, 800 | 1934) 2434) 65 
CNS | N | 2.50x2.00| 3 | 2.75x4.50| 2.75x3.00| abce |........| Str 114| 875 | 2584] 3334) 49 
CNS | N | 2.50x2.00) 3 | 2.75x4.50) 2.75x4.50) abedeg |........| Str 114! 900 | 1934) 2434) 65 
CNS | Y | 2.62x2.67| 7 | 2.62x5.00) 2.62x3.50) abcd 53 134| 1450 | 20 | 30 | 74 
1045 |....| 1.31x1,25| 3 | 1.31x1.62) 1.31x2.00) abce 14mm | Zen %4| 172 1414! 16 | 2034 
| | 
| Y | 1,371.50) 2 | 1.37x2.50| 1.37x2.50| Splash | 74-18 |.. 1 | 204) 13 | 24 | 30 
| N | 2,00x3.00) 2 | 2.00x3.00) 2.00x5.50} Splash | 7<-18 | 14%| 510 | 20 | 34 | 47 
| Y¥ | 1.37x1.50| 2 | 1.37x1.50) 1.37x2.50| Solash | 7<-18 | 14| 308 | 13 | 25 | 33 
N | 2.00x3.00) 3 | 2.00x5.50) 2.00x5.50) ML Y-18 |... | 1344] 1010 | 20 | 35 | 56 
| N | 2.37x3.00) 5 | 2.37x6.00) 2.37x6.00) ML 74-18 | T4}......) 21 | | 63 
| N | 2.37x3.00) 4 | 2.37x6.00) 2.37x6.00) ML 74-18 114| 2000 | 21 | 40 | 77 
N | 2.00x2.25| 3 | 2.00x3.00) 2.00x3.25) abcde | %<-18 | 114| 920 | 17 | 2814] 53 
| N | 2,00x3.00) 5 | 2.00x5.50) 2.00x5.50) ML 74-18 | 114| 1700 | 20 | 35 | 76 
| N | 2.37x3.00) 5 | 2.37x6.00) 2.37x6.00) ML | 75-18 V4) 2400 | 21 | 40 | 87 
CS ON | 2.12x1.62) 5 | 3.00x1.50) 3.00x2.12) abode | 18mm | Zen 14) 590 | 2534) 3175) 3835) 
CS | N | 2.12x1.62) 5 | 3.00x1.50) 3.00x2.12) abcder | 18 mm | Str 1%4| 770 | 2314) 31ye| 43% 
CS | N | 2.12x1.62) 5 | 3.00x1.50) 3.00x2.12| abcder | 18mm | Str 14! 770 | 23%4| 31x65) 43% 
CS | N | 2.12x1.62) 5 | 3.00x1.50) 3.00x2.12| abcder | 18mm | Str 1144| 770 | 2314) 31yk) 433 
CS | N | 2.12x1.62) 5 | 3.00x1.50) 3.00x2.12) abcde | 18mm | Str 1144| 770 | 23%4| 31x} 43% 
CS | N | 2.50x3.12) 3 | 2.25x4.12) 2.62x4.69) abcde | 7<-18 | Zen 14| 1430 | 2884) 4034 52% 
CS | N | 3.00x3.31) : 3.00x4.75) 3.00x4.75) abcde | 7<-18 | Zen | 1%4 1925 | 30 | 40 .| 58% 
CS | N | 2.12x1. 62| 7 3.00x1.50} 3.00x2.12) abcde | 18 mm | Zen 14) 825 | 2534) 33:4) 3934 
CS | N | 2.12x1, 621 7 | 3.00x1.50) 3.00x2.12) abcde | 18mm | Zen 114| 825 | 2534) 33x! 3944 
CS | N | 2.12x1.62| 7 | 3.00x1.50) 3.00x2.12) abcde 18 mm | Zen 114| 885 | 2584) 33%;| 3949 
CS | N | 2.12x1.62) 7 | 3.00x1.50) 300x2.12) abcde | 18mm | Zen 114| 905 | 2534| 3375| 3948 
cs N | 2.12x162) 7 | 3.00x1.50| 3.00x2.12) abcder | 18mm | Str 114! 1010 | 2254) 2844) 5439 
cs (|N | 2.12x1.62| 7 | 3.00x1.50) 3.00x2.12) abeder | 18 mm | Str 114| 1010 | 2254) 2814) 5444 
CS ON | 2.12x1.62) 7 | 3.00x1.50) 3.00x2.12) abeder | 18mm | Str | 115; 1010 | 2254) 2814) 5416 
CS | N | 2.37x1.75| 7 | 3.00x1.75) 3.00x2.50! abede | 18mm | Zen | 184) 905 | 2534) 3033) 4735 
CS | N | 2.37x1.75) 7 | 3.00x1.75) 3.00x2.50, abede | 18mm | Zen | 134) 905 | 25%! 3041) 47¥% 
CS | N | 2.37x1. 78) 7 3.00x1.75 eaaeaenaey abceder | 18mm | Str | 14) 1320 | 2443) 292) 60%3) 
| | | ] | 
CSN | 2.37x1.75| 7 | 3.00x1.75| 3,00x2.50| abcder | 18 mm | Str 134| 1320 | 2448 29/4) 60H 
CS | N | 2.37x1.75| 7 | 3.00x1.75| 3.00x2.50| abcder 18 mm | Str 134| 1320 | 2413| 2914) 60H 
CS | N | 2.37x1.75! 7 | 3.00x1.75| 3.00x2.50) abcde | 18 mm | Zen 134| 950 | 2534 33 35| 4735 
CS | N | 2.37x1.75| 7 | 3.00x1.75 3.00x2.50) abedeg | 14mm | Zen 184) 1195 | 27% 3844] 49%< 
CS | Y | 3.50x3.31| 4 | 3.50x4.75| 3.50x4.75| abcde | 7<-18 | Zen 2 | 3700 | 28%| 43 | 74% 
CS | Y¥ | 4.25x3.25| 7 | 4.50x2.68) 3.75x3.48| abedeg | 18 mm Zen(2)' 2 | 9000 | 48 48 | 863; 
CS | Y | 4.25x3.25| 7 | 4.50x2.68| 3.75x3.48) abcdeg | 18 mm | Zen(2)| 2 | 9000 | 48 | 68x) 8625 
1045 | N | 3.25x2.12| 7 | 3.75x3.75| 3.75x2.75| abcdeg | 14mm | Zen 2 | 2400 4814) 5844) 5314 
1045 | N 3.26x2.12) 7 | 3.75x3.00) 3.75x2.75| abedeg | 14mm | Zen 2 | 2400 | 28'2) 4814) 58%, 
| } | | | | 
3140 | Y | 3.00x2.37) 5 | 3.75x4.12) 3.75x4.50). abce | 7-18 | Zen | 214) 2500 | 24 48 | 78 
3140 | Y | 3.00x2.37| 5 | 3.75x4.12| 3.75x4.50 abe | 7-18 | Zen | 214| 2700 | 24 | 46 | 78 
3140 | Y | 3.00x2.37| 7 | 3.75x4.12| 3.75x4.50| abe | 7-18 | Zen(2)} 2 | 3000 24 | 46 | 94 
3140 | Y | 3.00x2.37| 7 | 3.75x4.12| 3.75x4.50| abe | 7<-18 | Zen(2)| 2 | 3200 | 24 | 48 | 94 
3140 | Y | 3.00x2.37| 9 | 3.75x4.12| 3.75x4.50| abe =| 7-18 | Zen(2)| 245, 4000 | 24 | 46 (111 
3140 Y | 3.00x2. 37) 9 | 3.75x4.12| 3.75x4.50| abe | 7<-18 | Zen(2) 22) 4300 | 24 | 46 111 | 
DFS | Y | 2.31x1.5 | 4 | 2.69x1.19) 2.78x1.62) abeg | 10mm | Car 114| 560 | 21 | 2934 39.14 
| | 
1045 | N | 1.75x1.12) 3 | 1.98x1.62) 1.98x1.62) abr 14mm | Zen 114 456", 24% 23% | 31h 
1045 | N | 1.98x1.12) 7 | pe 93) 2.49x1.37| abr** | 14mm | Zen 134| a 2414) 2510! 40 
1045 | N | 1.98x1.50 7 | 2.49x2.12) 2.49x1.37) abr 14mm | Zen 134; 850*| 26y5| 2735) 46;% 
1045 | Y | 2.24x1.50) 7 | 2.62x2.75| 2.62x1.75) aber 14mm | Zen 2 | 1232") 26'¢| 29x) 537% 
} | | 
1040 | Y | 2.06x1.25) 4 | 2.50x1.24) 250x1.87| abce 18 mm | Zen 1144} 695 | 2384) 231| 43% 
1040 | Y | 2.12x1.37| 4 | 2.50x1.31) 2.50x1.87| abce 18 mm 114| 840 | 2334) 2513) 455% 
1040 | Y | 2.18x1.37) 5 | 2.70x1.65) 2.70x2.09) abce 18 mm | ZC(2) | 114) 1074 | 28;%| 283%) 5454 
| 
1045 | N Brews 3 | 3.25x3.50) 3.25x4.75) abceg | 7<-18 | Zen 134| 1800 | 3044| 46 | 534 
4140 | N | 3.00x3.50} 3 | 3.25x3.81) 3.25x4.50) abceg | ?<-18 | Zon 2 | 2300 | 315%) 4944) 57% 
4140 | Y | 3.00x3.50) 4 | 3.25x3.81| 3.25x4.50| abceg | 7<-18 | Zen(2)| 134; 3200 | 29%¢| 5154) 7315 
4140 | N | 3.37x3.18] 5 | 4.00x3.62) 4.00x4.50| abceg | 7<-18 | Zen(2)) 2 | 4500 35y%5| 564%) 97% 
4140 | N | 4.00x5.00| 7 | 4.50x3.75| 4.50x5.50) abcdeg | 18mm | Zen(4)| 2 |11000 | 51 | 55 | 95 
4140 | N | 4.00x5.00) 7 | 4.50x3.75| 4.50x5.50) abcdeg | 18 mm zonis} 2 |11200 | 51 | 55 | 95 
4140 | N | 4.00x5.00} 5 | 4.50x3.75| 4.50x5.50| abedeg | 18mm | Zen(2)| 2 | 8200 | 51 | 58 | 724 
4140 | N | 4.00x5.00) 5 | 4.50x3.75) 4.50x5.50 abcdeg | 18 mm | Zen(2)| 2 | 8200 | 51 | 58 | 72% 
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ee | Nl ' 
VES _ | PISTONS CONNECTING | CRANKSHAFT | CARBU- 
_ al | - RODS RETOR i 
in §|_ 4 Races 
Seats | a é —— fst Crank- | MAIN BEARINGS & — 
————| 5 | = 5 : 2 3} Pin |_. = 3s 
| = > = — = 
| | | P s 2 5 |3 = Diameter and l 4 3s 
ls/z |2| lea 2 12 ¢\2,; /8| 2 4 SF zs 
3}2/23;9 ) jets |§ 62/86} |3/ 52 g | 3 35 
6/3 /2=|¢ (3 /esids [3] 5 | 28/55) < |2) sé. | gz 33 
j —_ - [-*) — = eo 
e/£/s¢) 2 | 5/58) s2./2] § | ssie3) 2/2] ge is) . | é/x#ig £3 
2/3 26 | s |= |$3) 2325) = | S8lSel 2/2] 32 |8) € | 3 = 21s |s)2s 
e|/&\/52| 6 |>a,) aor 2) = |os'38) 21s! ao§ |2}] = | é 3 a = |a/ws 
—_—|-—-—- ha ee — pet ka } | as | os ioe 
win. /HG | CT | .703x2.06| 3| 1030| 534) 1045 | N | 1.50x1,.18| 3 | 1.75x1.37) 1.75x1.78| abcet | 18mm |....... % 
(h)| No | | HG | CT | -703x2.44) 3 | 1030 | ol: 1045 | N | 1.50x1.18) 3 | 1.75x1.37| 1.75x1.78] abcet | 18mm/..... | %K% 
Win | ......H4G | CT | .703x2.75| 3} 1030 534| 1045 | N | 1.50x1.18! 3 | 1.75x1.28| 1.75x1.65| abeet | 18mm|.. ||| 1 
W/E | WA | HG | CT | | 859x250 4 1030, 7 1045 | N | 1.93x1.31) 3 | 2.25x1.18| 2.25x1.89| abcet | 18mm|. ||, 1% 
)|& | WA | HG | CT | 859x2.65, 4 1930! 7 | 1045 | N | 1.93x1.31) 3 | 2.25x1.18] 2.25x1.89| abcet | 18mm| 14 
i) £ | WA | HG | CT} | 859x287; 4, 1030| 7 | 1045 | N | 1.93x1.31] 3 | 225x118] 2.25x1.89| abeet | 18mm| 14% 
WIE | WA | ch | Gr |...) ‘pomepoel 4) 1090) 2 f=] 1988 | ¥ | gar 4| Saenz! saacrcoy] onest | ima |... ig 
HIE } 1...--| 859x2, } SKI, x'.21) £201.01) abcet | 18mm )....... 
‘) E | WA | Ch | CT |. | 859x2.62 4! 1030 7 1045 | Y | 2.06x1.31) 4 | 2.37x1.28) 2.37x1.73| abeet | 18mm/| 114 
)i— | WA !HG | CT | 1.10x3.06) 4 | 1035 | 8%. | 1045 | y | 2.25x1.56| 7 | 262x156) 2.62x2-18| abcet | 18mm| 114 
(h) | E WA HG cr ae (1.10:3.18 4 1038 8341 1045 Y 225x1.58 7 2.82x1.56 2.62¢2.18 aboot ‘2 eae: 4 
HIE | H | 1043. 1 6). 1045 | Y x1.56 2.62x1.56} 2.62x2.18| abeet | 18mm/....... 
Ny — | HS | HG | Al | 1.25x3.43 3 | 1035 | 8%)... .) 1045 | ¥ | 2.50x1.69| 7 | 2:87x1.65| 2.87x2.72| abcet | 18mm| | 1% 
W/E | HS | HG | Al | 1.25x3.43, 5 | 1035 | 8% 1045 | Y | 2.50x1.69| 7 | 2.87x1.65| 2.87x2.72| abcet | 18mm| || 1% 
3/E | HS | Ch | Al | 1.50x3.71 a | 1035 | 1014 4140 | Y | 2.75x1.81| 7 | 2.75x1.75| 2.75x2.81| abcefg | 18mm| 2 
le | tun | HG | Al 1.50x3.72| 5 | 1035 | 101; 1045 | ¥ | 3.00x1.94) 7 | 3.25x1.75| 3.25x2.75| abcegt | 18mm| 2 
(h)| E | Tun | HG | Al | | 1.50x3.72) 5 | 1035 | 10's...) 1045 | ¥ | 3.00x1.94] 7 | 3:25x1:75| 3.25x275| abcegt | 18mm |. 2 
h)/E | Tun | HG | Al | | 1.25x3.43) 5 | 1035 8° aa | Y | 2.50x1.69] 7 | 2.87x1.65| 2.37x2.71| abcegt | 18mm| 134 
| | Tun | HG | Al | | 1.50x3.72| 5 | 1035 | 1045, 1045 | ¥ | 3.00x1.94) 7 | 3.25x1.75) 3.25x2.75| abceg eae 
| | } | | | | 
Sle |sa jon jal | | seges 2) MS | ZH). 88 | y | 206x100) 4 | 200.17 2801-58] abe Al Bis. 
45| | .85x2.87| 4 | | | Y | 2.12x1. 2.50x1.15| 2.50x1.59| abce ar =| 114 
4/E | SA |Ch | Al ..| 85x2.87) 4) MS | 774) | CS | ¥ | 2.12x1.09| 4 | 250x1.15| 2.50x1.59| abce Car | 135) 
iv 4 me | : 
391N | WR!|HG /A! | 33 .990x3.08 4 | 1040-A| 7 | 33! 1050| y 2.31x1.44) 4 | 2.69x1.44) 2.78x1.73| abedeg | Zan | 13% 
30}E | WR | HG ! Al | 34 | .990x3.25| 4 1040-A} 7 33 | 1050 | ¥ | 2.31x1.44) 4 | 2.69x1.44) 2.78x1.73| abedeg | Zen 13% 
%\E | WR | HG | Al 34 990x3.25 4 1040-A a 33 | 1050 Y¥ | B3txt.44 4 2.69x1.44 2.734173 abedeg | Zen 3% 
iE | | HG | .00x3.18) 4 | 1040- 4; 51/1 Y | 2.37x1.6 2.75x2.28| 2.75x2.37| abedeg en | 13% 
%|E |WR|HG | Al | 40/ 1[00x336) 4 | 1040cA 934) 51 | 1050 | ¥ | 2.37x1.62| 7 | 2.75x2.28| 2.75x237| abedeg Zen | 134 
M/E | St | HG | Al | 59 | 1.25x3.59| 4 | 1040-a} 1084! 73 | 1050 | y | 262x1:75| 7 | 3.900937 3.00x2.50| abcdeg Zen | 1144 
()}E | St = HG | Al | 60 | 1.25x3.71| 4 | 1040-a| 1034] 73 | 1050 | Y | 2.62x1.75) 7 | 3.00x2.37| 3.09x2.50| abcdeg Zen | 114 
th) E | St | HG | Al | 63 | 1.25x3.84! 4 | 1040-A| 1034] 73 | 1050 | Y | 2.62x1.75| 7 | 3.00%2.37| 3.00x2.50| abedeg Zen | 134 
W/E | St | HG Al | 64 | 1.25x3.96) 4 | 1040-A) 1034 1050 | Y | 2.62x1.75| 7 | 3.00x2.37] 3.00x2.50| abcdeg Zen | 134) 
3/E | St | HG Al | 66 | 1:25x4.06| 4 | 1040-A 10's} 82 | 1050 | ¥ | 2.62x2.08| 7 | 3.59x2.58] 3.50x2.62! abedeg Zen | 2 
%/E | St | HG | Al | 77 | 1.37%4.47) 5 | -— 125 77 | 4140 | ¥ | 2.75x2.27| 7 | 3.00x2.41| 3.00x3.09| abedeg Str | 2 
(h)| N | | HG | Cl | 16} .703x206} 3! cs | 534| 17 | 1045 | N | 1.50x1.18] 3 | 1.75x1.78] 1.75x1.37) abce Zen 84 
Wye A) ie) anal 3) ag | Bi ee | | tame 2 | tal egy ae | te | ES 
(h)| N .703x2. Ai 1 N | 1.50x1. 1.75x1.78| 1.75x1.37| abce Zen | 134 
(h) | N HG | Al | 16 | :703x243|3| cs | 5% 17] 1045 | N | 1.50x1.18| 3 | 1°75x1/78| 1'78x1.37| abee Zen | 4 
(h) | N ) HG AL | 16 | .703x2.43] 3) CS | 534! 17 | 1045 | N | 1.50x1.18| 3 | 1:75x1:78| 1:75x137| abeo Zen | 1 
(h)| N / HG | Cl | 25 | .709x2.68/ 3) CS | 5%4| 17 | 1045 | N | 1.50x1.18] 3 | 1:75x1.66| 1:75x1.28| abeo Zen | 1 
(h) | N ) HG Al | 20 | 859x268) 4) CS | 7 | 32] 1045 | N | 1.93x1.31| 3 | 2'25x1,89| 225x118] aboo Zen | 1% 
(h) | N | HG | Al | 20 | 859x268) 4) CS [| 7 | 32/ 1045| N | 1.93x1:31| 3 | 2'25x1:89| 225x178] aboo Zen | 1% 
(h) | N HG | Al | 24 | 859x268 4) CS | 7 | 32| 1045/ N | 1:93x1.31| 3 | 225x1.99| 225x118] abee Zen | 114 
(h) | N HG | Al | 24 | 859x268, 4) CS | 7 | 32| 1045 | N | 1.93x1.31| 3 | 295x1:89| 225x118] aboe Zen | 114 
(h) | N | HG | Al | 24 | 859x268) 4) CS | 7 | 32| 1045 | N | 1.93x1.31| 3 | 2.25x1:89| 225x118] abeo Zen | 1% 
(h) | N | HG | Cl | 29| ‘e50x2681 4] cs | 7 | 32 | 1048| y 1.93x1.31| 4 | 2.25x1.81] 2.25x1.21| abce Zen | 1% 
(h) | N | HG | Al | 20 | 859x268) 4) CS | 7 | 32| 1045] ¥ | 1:93x1:31| 4 | 2'95x1:81| 2:25x1.21| abeo Zen | 116 
| N | HG | Al | 20 | 859x268 4/ CS | 7 | 32] 1045 | ¥ | 1.93x1:31] 4 | 225x1:81| 2.25x1-21| abeo Zen | 114 
@ih He (Ai | sal ssa 4) SS | Re 2/18] Y | guaran 8 Eanata guetad ae | Ie | zen | 1 
H -859x2. 36 Y ; 2.37x2.06} 2.37x1, abce en 134 
(h) tN | HG al 28 | .859x2.87; 4 | CS | 8%) 34 | 1045 | ¥ | 2.:12.137| 4 | 2:37<203| 237<1 43! arce Sir | 114 
th) N |......] HG | Al | 28 | 869x2.87/ 4] cS | 8% 34] 1045] ¥ | 21201371 4 2.37x2.06| 2.37x1.43| abce Str | 114 
(iN | | HG | Al | 28 | .859x2.87) 4 CS | 834} 34 | 1045 | ¥ | 2.12x1.37| 4 | 237x206] 237x1.43| abce Zen | 114 
4) N | ) HG | Al | 25 | 8742.92) 4 | CS | 8%} 32| 1045 | ¥ | 2:12x1.37| 4 | 239x191] 239x1.50| abeo Zen | 114 
(h)| N | /HG | Al | 45 | 1.10x3.43) 4] CS | 834) 47 | 1045 | ¥ | 2.25x1.56| 7 | 2'2x215| 262%1:56! abeo Str | 13% 
(h) | N | | HG | Al | 45 | 1.10x3.43/ 4 | CS | 8%! 47 | 1045 | ¥ | 2.25x1.56] 7 | 262x215| 262x1;56] abeo Str | 116 
30) E | HS | HG | Ci | 74| 1.25x3.43/ 4! Cs 60 | 1045 | Y | 2.37x1.81/ 7 | 2.62x2.65| 2.62x1.65| abce Str | 114 
M)N |...) HG | Cl | 32] 869x281] 4 |. ‘ia... Y | 2.06x1.31| 4 | 2.37x1.16) 2.37x1.73] abce Zen | 114 
3/E | CA | ch | Al | 52/ 1.123744!) as | 11 104 | 4140 | Y | 2.62x2.00| 7 | 3.00x1.50| 3.00x2.25| abcefg Zen | 13% 
30/E | CA | Ch | Al | 56 | 1:12x39814| as | 11 | 104 alan ¥ 2.62x2.00| 7 | 3.00x1.50) 3.00x2.25| abcefy Zen | 132 
Ole |Ga [on | Al | 22] 13ma29 8) as | n 119 | 4140 | ¥ | Sexes] 7 | $o0Nz 18) 325x286) abeoty Zen 
| 1 .37x4. 1 -75x2.45| 7 | 3.25x2. 25x: abcefg 'en(2)| 134 
(| E | aioe) He | al | 120] 137x493] 6| giao] t2 | Wee | 4140 Y | 3.00x2.43| 7 | 3.25x2.09) 3.25x3.12| abceg Zen | 214 
30 | N -| Ch | Al | 108 | 1,374.68) 5 | AS | 11 | 117| 4140 | ¥ | 250x245] 7 | 275x194] 275x1.94 abcefg Zona 2 
30) N || Ch | Al | 108 | 1.37x4.68/5| aS | 41 | 117 | 4140| ¥ | 250x248 7 | 2.75x1.94| 2.75x1.94) abcefgr Zen(2)| 2 
OIE [ca te | at | tae] tareeed 8) 140) 12 | zara) anao | v 300x243] 7 | Saeezos| apea ee] peetor Zen(3)| a2 
37x4. rt : 7 | 3.25x2.09] 3.25x2.09| abcefgr en(3)| 214 
30| £ | CA HC | Ai | 123 | 1.37494] 6 | 3140 | 12 | 23741 4140 Y | 300x243) 7 | 3.25x2.09| 3.25x2.09| abcefgr Zen(4)| 214 
Bik |G | et | ak seal $) He) Sx) a | A0) ¥ | weet g| gona soma) ae | mm | op | 3 
‘ : -75x1. R abe p Op 
30/N | HG / Cl | 19 | 687x231) 3 | 3140 | 5%! 15 | 4140 | N | 1:50x1.00! 3 | 2.:00x1.31| 2.00x1-37| abe Op | Op 
N | HG | Cl | 19| .75x2.43/ 3 3140| 6%! 21 | 1045| N | 175x112 3 | 2.00x1.56| 2.00x1.62| abe Op | 1% 
N HG | Cl | 28 | .750x2.56) 3 | 3140 | 63%) 21 | 1045 | N | 1.75x1.12] 3 | 2:00x1.56| 2.00x1.62! abe Op | Op 
30; N | HG | Cl | 29 | .750x2.56) 3 | 3140 | 6,%| 21 | 1045 | N | 1.75x1.12| 3 | 2:00x1:56| 2.00x1.62! abe Op | Op 
30) N | HG | Cl | 29 | .750x2.81/ 3 | 3140 | 63%) 21 | 1045 | N | 1.75x1.12| 3 | 2:00x1.56| 2.00x1.62! abe Op | Op 
45 | N | HG | Al | 35 | 1.00x3.15) 4! 1035} 8 | 37 | CSt | Op! 2.00x1:50 7 | 250x1-31| 250x212! abe Op | 1% 
Sk jhe | a | ae togaay 4) fom] § | a7| G3 |S guetal 7 sama geet abe | ie |p| 1 
e p e ” “ e p y, 
45 | N HG | Al | 47 | 1.12x3.56) 4| 3140 | 874) 50] CS? | Y | 2:25x1:50| 7 | 2.62x1:75| 275x275] abe Op 1% 
Gy) jHe | AL) $2 tae) dim] el gt) S| §,| keseal 7] Paniae bea me | rie ep | 1 
i 25x 4 p ak v i abe p 1 
h) | N | HG | Al | 69 | 1.25x4.10) 5 | CNM | 934] 99 | CSt | Op| 3.00x2.00| 7 | 3.50x1.93| 3.50x2.93| abe Op | 1% 
30) E HG | Al | 95 | 1.50x4.43| 4 | 3140 | 12 | 143 | 10452] Op | 3.00x2.25] 7 | 3:50x237| 3.50x3.50| abso Op |2 
30 | E HG | Al | 105 | 1.50x4.56) 4 | 3140 | 12 | 143 | 10453] Op| 3.00x2.25| 7 | 3.50x237| 3.50x3.50| abeo Op |2 
30 | N | HG | Al | 23.8) .875x2.90) 4| 1035| 7 | 26/ CS | N | 2.00x1.25| 7 | 2.50x1.31| 2.50x1.93| abe Op | 1% 
30 | N HG | Al | 24.5] .875x290| 4| 1035] 7 CSt | N | 2.00x1.25] 7 | 2.50x1.31| 2.50x1.93] abe Op | 1% 
30/ HG | Al | 117 | 1.50x4.81) 4 | 3140 | 12 | 143 | 10453] Op| 3.00x2.25| 7 | 3.50x237| 3.50x3.50| abeo Op |2 
30) E HG | Al | 127 | 1.50x5.06) 4 | 3140 | 12 | 143 | 10453] Op| 3.00x2.25| 7 | 3.50x237| 3.50x3.50| ab co Op |2 
Sie i...... SB Cl | 35 | .919x2.50) 4) 1040 | 734] 33 | 1045 | N | 1.75x1.19] 3 | 2.1241.37] 212x1.84 abceg Zen % 
Siw joc SB Cl | 53 | 1.11x2.78) 4) 1040} 8 | 57] 1045 | N | 2.25x1.23] 3 | 2:50x1:49 250x1.49 abceg Own | 1 
4) E | MA | SB | ci | 82 | 1.31x3.25' 4| 1040/10 |... 1045 | N | 2.50x1.72) 3 | 2.75x1.56| 2.75x1.56| abceg Own | 1% 











(For abbreviations see pages 66 and 67) 
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| | MAXIMU a VALVES 
| BRAKE Hp. ¢ | | | Se ee = 
| lat Specified R.P.M.| = | | — 
-| 6 | 5 a a Max.Head| Min. Port | Stem 
| | go | | = 4 | £ 4 Zé £ Diameter | Diameter | __ Lift Diameter 
| ENGINE | ss | Zr S=e e|ts s (in) =| (im) =| (In. (In,) 
MAKE ws | @ | '¢/2 25s ; |S ee a a Dewees Mayes 
| AND | = = S oS B25 » |=> = BA ss 
| ss | 2 |g |si#! 8 g i5°| .| = , £24 
z MODEL S os w = | s c - oe = F t = | 
| 3 > | tse eis s3 5 jos! 3| Ses | 
E - Ss Ps S< a \8 Et< + \23)\ €) Zz | 
z | ¢ g2 | 8 | oe) fli) Ese [S88 ule) 2) 2/8) 2/8 2ii 
5 3 ce | ¢ | £8 | 8/8) gaz (Els s)8</2/2/2/2/2/2 2\2 
3 | a Za > | Fe | 2 |S} Ses WSSSeide/E GEG Si agi eg 
oon neni: Wet cee ones ae EE ee eee ee teen ae nani (petites ined —_——| 
| | | } 
1 |International.............. U-9| Tr,Ind 4-4.4x5)4 |55.5-1500|54.5-1500) 334.5) 5.40) 227-1000 (EA)| D | In | | | CNS | 2.09 1.91| 1.87| 1.69).469 |.469 402 | 40 
2 |International.......... GRD-233| T 6-3y%x414 | 93-3400! 80-3400| 232.6) 6.30) 176-800 (EA)| In | In| L| Sil | 1.68) 1.46) 1.50) 1.34).320 |.320 |.372 |.371 
3 |International...........BLD-269| T 6-3i'ex4?2 | 100-3000) 89-2800) 269.1) 6.30) 216-1000 (EA)| D | In | I | Sit | 1.65) 1.46) 1.50) 1.31).332 |.332 342 | 342 
4 |International.......... RED-361| T 6-4}4x415 | 126-3000) 112-2800) 361.0) 6.30) 278-1000 (EA)| D | In | 1 | XCR | 2.25) 1.54) 2.00) 1.43).449 |.449 | 434 | 434 
s | | 
I ices entkecsdannens zX| M 4-253 |......... 25-3400| 65.0) 6.00/ 40-1700 (EA)) N | In| L| si! | 1.25 1.12) 1.12 875} .250 | 250 | 310 | 310 
IRS cecssevecseneiesd IXH| M 434x4 |......... 60-3600| 134.0) 5.50) 97-2200 (EA)| N | In| L| Sil | 1.48) 1.35] 1.25] 1.12).250 |.250 |.310 |‘319 
EE viscentariceinel KWF| M 4-314x434 |... 40-2700} 134.0| 6.48! 106-2200 (EA)| N | In| L|.... | 1.53] 1.46] 1.34) 1.23].359 |.359 373 | 373 
8 |Kermath .KWHS| M 4-314x33, 61-3600) 134.0) 6.48) 106-2200 (EA)| N | In| L 1,53) 1.46) 1.34) 1.28/.359 |.359 | .373 |.373 
Res c+ seccsecceess KWSS| M 4-3)4x4%% |... 5... 68-3800) 134.0) 6.48) 106-2200 (EA)| N | In| L | 1:53 1,46] 1.34) 1.28 359 | .359 -373 | 373 
M 6-314x3% |........ 110-3600; 187.0) 7.00 N | In| L| sit | 1.47) 1.34 1.31) 1.18 .296 |.296 312 | 312 
M 6-324x4%% |... 95-3600, 221.0| 6.50}. N | In| LC! sit | 1.87) 1.87) 1.81) 1.81/.281 |.281 |.310 |-310 
M 6-34x4 |... 103-3600} 239.0) 7.20). 9 N | in| L| Sit | 1.59) 1.47 1.37) 1.31/.296 |.296 |.312 |.312 
M 64x44 |... 122-3060) 320.0) 6.90) 235-2000 (EA)| N | In | L| CNS | 1.84) 1.62) 1.62, 1.37 .376 | .376 |.373 |. am 
M 6-414x4}4 |... 115-2600) 383.0) 5.80} 265-1000 (EA)| N | In| L| sit | sas bee be 62) 1.50!.356 |.356 |.373 |.3 
| | | j | 
M 6-41,x43{ 155-3000| 404.0| 6.50 N | In | L| CNS | 2.06) 1.87) 1.81) 1.62).500 |.500 .373 |.373 
M 6-45 x534 150-2500) 520.0) 5.70) 350-1000 (EA)| N | Se| L| CNS | 2.50) 2.25) 2.28 2.00) .437 |.375 .437 |.375 
M 6-5x534 157-2000| 678.0) 5.30) 482-1000 (EA)| N | Se| L| CNS | 2.56 2.37, 2.37 2.12 .375 |.375 .437 |.437 
M 6-5x534 200-2400| 678.0) 5.70) 480-1000 (EA)| N | Se| L| CNS | 2.62| 2.37) 2.40) 2.00).437 |.375 .437 |.437 
M 6-5x534 225-240C| 678.0) 5.70) 540-1700 (EA), N | Se! 1 | CNS | 1.93) 1.93) 1.76 1.76 .375 |.375 | .375 |.375 
M | 8-By5x834 |. | 85-300! 221.0) 6.30| 150-2000 (EA) In| L| si | 1.53) 1.53 .292 .292 | .310 |.310 
M | B-3%x3%4 | 95-3600) 239.0) 6.15) 170-2100 (EA), | In | L| CNS | 1.53! 1.53 .292 |.292 .311 |.311 
M | 8-314x314 100-3600 232.0) 7.00| 175-1600 (EA)| N | In | L| Sit | 1.37) 1.34 1.25 1.19 .328 |.328  .312 |.312 
Z| M (12-27 6x34 120-3500 292.0) In | L | CNS | 1.53) 1.53 292 |.292 |.311 |.311 
M 12-5x6 500-2400) 1414.0, 5.70/1070-1400 (EA)| N Se | 1 | CNS | 1.93, 1.93) 1.76 1.76!.375 |.375 437 |.437 
M | 2-5%:x674 |. | 16-600 | 274.7) | 140-525 (EA)| N | Se! T| CNS | 2.25, 2.25 2.00) 2.00'.375 |.375 .437 437 
M 28h xe; | | 20-700 | 308.8) | 163-525 (EA)| N | Se| T| CNS | 2.25) 2.25] 2.00) 2.00!.375 |.375 |.437 437 
M | 3-Biex66 | 27-700 | 412.1 | 206-600 (EA)| Se T| CNS | 2.25) 2.25) 2.00 2.00).375 |.375 |.437 |.437 
M | 3-52ox614 | | 34-00 | 463.2) 237-700 (EA) Se | T| CNS | 2.25) 2.25) 2.00) 2.00/.375 .375 .437 |.437 
M 4-3i4x4 | 32-2200| 133.0 | 92-2000 (EA)| N | In | L| CNS | | 1,25) 1.12).312 | .312 |.312 |.312 
M 4-5%:x64 |. 29-700 | 519.5 | 233-500 (EA) Se | T| CNS | 2.25) 2.25) 2.00! 2.00/.375 .375 437 |.437 
M 4-5\6x6%4 |........ 49-£00 | 617.7 | 342-F00 (EA)| Se | T| CNS | 2.25) 2.25 2.00) 2.00/.375 .375 .437 |.437 
M 454x711... 64-1000| 665.2 | 373-€50 (EA)| N Se| L| CNS | 2.68) 2.50) 2.31| 2.12).375 .375 |.500 |.500 
M | 4-6x7 eee 76-1000, 791.6) 461-700 (EA) N | Se| L| CNS | 2.68| 2.50, 2.31 2.12).375 | .375 |.500 .500 
M 6-334x4)4 |........ 62-2200| 282.0) 173-550 (EA), N | in| L| CNS} }.....| 1,60) 1.37).312 |.312 |.375 | .375 
M by. aa 107-2500, 320.0 226-2500 (EA) In | L| CNS | 1.75) 1.62) 1.50! 1.37'.356 .356 375 |.375 
M 6-4}5x5¥4 |........ 96-1600 524.8 321-1350 (EA)| N | Se L | CNS | 2.25) 2.25, 2.00) 2.00,.375 |.375 .437 |.437 
M 6-434x514 |. 106-1600 524.7 379-900 (EA)! N | Se! L| CNS | 2.25) 2.25) 2.00) 2.00/.375 .375 .437 |.437 
M 6516x614 |. 73-750 | 926.5 515-675 (EA) Se | T| CNS | 2.25, 2.25) 2.00) 2.00!.375 |.375 .437 437 
M 6-514x6%% |........ 103-1000) 926.5)... | 550-825 (EA)| N | Se| T| CNS | 2.25) 2.25) 2.00) 2.00.500 .500 .437 |.437 
CD snos<ssevccccens Mystic) M 6-515x616 |... | 155-1500} 926.5) | 561-1200 (EA) Se| L| CNS | 2.68, 2.68) 2.31) 2.31/.437 ,.437  .500 |.500 
PE nitnicwsscentene Mystic! M | 6-834x614 |... | 179-1600) 1012. 8 .....| 640-1100 (EA), N | Se| L| CNS | 2.68! 2.68) 2.31) 2.31).437 .437 500.600 
I aiibnisninesnstnanena’ X! Ind | 4274x335 |. 16-1800) 90. a 4.75)50.5-1200 (EA) In Lb} Sit | 1.43) 1.43) 1.06 1.06 .187 .187 .312 |.312 
RE Scenvevaserssontel D140! Ind | 4-316x35%4 |... 33-2300) 140. 0| 5.85/94.5-1200 (EA) in | 1 | CNS | 1.37) 1.28) 1.18) 1.18).311 |.311 |.342 342 
SE shed cxatauckseatel D176| Ind 4-314x4 38-1800| 176.0) 5.40) 122-1200 (FA) In| 1 | CNS | 1.68) 1.50 1.37 1.25).373 .373 .372 .372 
> SSSSPRRPRHRSESISS: D201| Ind a eee 44-1800) 201.0! 4.87) 140-1200 (FA) In | 1 | CNS | 1.68) 1.50) 1.37) 1.25 373 .373  .372 | .372 
Reser eyssscencennl D226| Ind We |......... 61-1800) 226.0) 4.71) 167-1200 (EA) in | 1 | CNS | 1.68) 1.50! 1.37) 1.25|.373 |.373 |.372 | .372 
GT WO RO........ 2... ..eee. D318) Ind | 4-4lox5 Ld... 48-1200 318.0} 4.60) 900 (EA) in | 1 | CNS | 1.87) 1.75| 1.75| 1.62|.470 .470 .433  .433 
SE es aaecnuaachenene D382| Ind | 4-4) ox6 57-1200| 382.0! 4.60) 257-9C0 (EA) W | in| | | | 1.87) 1.75) 1.75) 1.62'.470 .470 |.433 .433 
GON a ioevccicavnsccces D471) Ind i eae 70-1200| 471.0! 4.50) 320-900 (EA) W | In| 1 | CNS | 1.87) 1.75) 1.75) 1.62/.470 .470 .433 |.433 
a aducsstevsctnae RXI| Ind | 4-634x7 ..| 140-1200) 1002.0 4.50) 690-650 (EA)/ N | Se| 1 | Sil | 2.81) 2.81/ 2.12) 2.50).590 |.590 624 | .624 
St vevedeverncninael RXIS| Ind | 6-634x7 ..| 208-1200) 1503.0) 4. 50) 1035-650 (EA)| N | Se| t | Sil | 2.81) 2.81) 2.12) 2.50).590 |.590 .624 | .624 
ROBBERIES: XIV) Ind 8-634x7 278-1200) 2004.0) 4.50/1380-650 (EA) N | Se| 1 | Si! | 2.81) 2.81) 2.12) 2.50) .590 |.590 |.624 |.624 
SP irrsnss senen cana RXISV| Ind |12-€84x7 416-1200) 3006.0)... ..|2075-650 (EA) Se| | | Sil | 2.81) 2.81) 2.12 2.50/.590 |.590 .624 « 
me | | } | | | 
54 |M-M Twin City (8)........ 165-4) Ind 4-354x4 | 26-1400 25-1400 165.1) 5.75, 107-1000 (BE), Se |HH,.... | 1.46) 1.46] 1.25) 1.251.354 354.341 |.347 
55 |M-M Twin City........... 185-4) Ind 4-354x414 | 33-1500} 32-1500! 185.7) 5.75, 124-1100 (BE) N Se |HH| 1.46] 1.46) 1.25) 1.25).354 .354 |.341 .341 
56 |M-M Twin City........... 283-4| Ind 4-4\5x5 | §1-1300| 49-1100| 283.7| 5.40| 212-1000 (BE)| Se| || 1.71) 1.59! 1.50) 1.37/.488 .438 434 |.434 
57 |M-M Twin City........... 403-4) Ind 4-454x6 | 65-1100! 63- i 403. | 5.25] 315-900 (BE)| N | Se| I |... | 1.84) 1.71) 1.62, 1.50 488 .488 434.434 
58 |M-M Twin City........... E! Ind 4-8x9 153-650 4.70|1253-500 (BE), N Se| 1 | 3.34, 3.34] 3.00! 3.00'.700 .700 .683 .683 
59 |M-M Twin City........... 425.6| Ind 6-414x5 | 76-1300] 73-1300) “5. 5 5.40} 302-1100 (BE)| Se) t | 1.71| 1.59] 1.50) 1.37'.488 .488 434.434 
60 |M-M Twin City........... 206.4) Ind 6-454x6 | 94-1100) 88-1100) 605.0) 5.25) 458-800 (BE) N Se| 1 |. | 1.84) 1.71) 1.62) 1.50 .488 .498 .434  .434 
61 |M-M Twin City............. NE| Ind 6-8x9 222-650 |........ |2714.0| 4.70|1880-450 (BE) Se! I | | 3.34] 3.34] 3.00) 3.00'.700 .700 |.633  .683 
62 |M-M Twin City .605.6| Ind 4-356x5 40-1500, 38-1500) 206. 5 6.15, 150-1100 (BE)| Se |HH| | 1.46) 1.46 1.25 1.25 354.254.341.341 
| | H | j | j 
63 |Ofiver.................4. 60HC! Tr 4-345x314 -|21.2-1500| 120.6| 6.00| 75-1000 (EA) In} 1 | Sit | 1.18) 1.12) 1.06 1.00 .281 |.281 | .375  .375 
EE i ciccenckoseesaks 80HC| Tr 4-4) :x514 . .|46.1-1200) 298.0) 5.25) 190-850 (EA)| In| || Sil | 2.00 1.75 1.75 1.59406 |.406 .375 | .375 
ED cacy cvesssvscsesal 80KD| Tr 4-415x51; | ..| 45-1200) 334.0) 4.23] 190-850 (EA) In| 1 | Sil | 2.00 1.75 1.75 1.50..406 .406 .375  .375 
 Ginncdneseksstieen il 90| Tr 4-434x614 |... '§6.7-1125) 443.0; 4.10) 250-850 (EA)| In! 1 | Sil | 2.31) 2.31, 2.00) 2.00).437 |.437 |.437 |.437 
isos oicinns vin accent 99) Tr 4-434x614 |... | 65-1125, 443.0) 5.04) 295-850 (EA), In| 1 | Sil | 2.31) 2.00) 2.00 1.75 .437 437.437 437 
Ris ier sesaceaccndes 70KD} Tr 8-31x4? '31.3-1500! 201.3) 4.50| 105-1150 (EA)| Win | 1 | Sil | 1.54! 1.20 1.37 1.06 390 |.390 |.375 .375 
I ibas2ns<eistesnaid 70HC| Tr 6-31 6x43 < \36.3-1500| 201.3! 6.50! 105-1150 (EA); W | In | 1 | Si! | 1.54 1.20) 1.37, 1.06 .390 |.390 |.375 .375 
_ RMR pr 60KD} Tr 4-2%:x3 ..| 18-1500; 120.6) 5.00) 63-1000 (EA) In| 1 | Sil | 1.98) 1.12. 1.06) 7.00.281 .281 |.375  .375 
| | | | 
71 |Reo. GC-245| T 6-3! ox4l4 | 89-3100)... | 245.0) 6.20} 191-1000 (BE) In L| Si | 1.78 1.62. .324 | 324: |.373 |.373 
sia tiegrtrcnsccdual GC-288) T 8-31x5 | 94-3000). | 288.0) 6.20| 221-1200 (BE), In| L| Sit | 1.78) 1.62 .324 | .324 .373 | .373 
TB |ROO..... 6... ereserene, GC-310| T.B 6-354x5 | 101-3000) . 310.0) 6.20, 241-900 (BE), In L| Sil | 1.78! 1.62 324 |.324 |.373 .373 
| | 
eros osctcycice sence 34) M | 4-314x4 | 32- 2200] 134.01 6. 20) 92-2000 (BE), In L| Sil | 1.48) 1.35) 1.25) 1.12 .250 |.250 | .310 | .310 
RI ian s carcinnweeev cues 36] M 4-314x4 | 80-3200) 134.0).....]........... in| L| Sit | 1.48] 1.35) 1.25 1.12).250 .250 |.310 |.310 
TO |Seripps................0054 Fa; M 4-384x5 | 81-3000] 220.0) 6.10) in| L| Sil | 1.93) 1.93 |... .|,408 |.406 |.375 | .375 
77 |Seripps. . . 96A-97A| M | 6-354x4)¢ 95-3000) 221.0, 5.85) 187-1200 (BE) In| Lj Sil | 1.60) 1.39) 1.43) 1.12,.281 |.231 |.312 | .312 
ey \M | 6-334x5 120-3000| 331.0] 6.10|........... In| LI} Sit | 1.93) 1.93).....| .406 408 | .375 |.375 
> | SRRSESer 104A-105A' M | 64x41 110-3000 320.0! 5.63) 239-1700 (BE) In| L| Sil | 1.75) 1.62) 1.50) 1.37,.322 |.322 |.373 | .373 
80 |Seripps................ 152-153, M 6-41;x514 | 169-3000) 447.0| 6.20.......... Se| L| Sil | 2.25) 2.25, .375 |.375 |.437 | .437 
81 |Scripps..............184, 5, 6,7) M 6-414x514 |. 155-3000! 447.0) 6.20; Se| L| Sil | 2.25) 2.25. .375 | .375 |.437 |.437 
G2 |Sevipps................ 162-163, M 6-45x534 |. | 188-2400! 549.0) 5.75 Se| L| Sil | 2.37) 2.28) .405 |.375 | .437 | .437 
83 |Scripps................ 166-167; M 6-41,x584 | 145-2200) 549.0) 5.20 Se| L| Sil | 2.56) 2.28) .405 | .375 |.437 | .437 
84 |Seripps................ 168-169) M | 6-416x534 175-2400 549.0) 5.75 Se| L| Sil | 2.37) 2.28! .405 |.375 |.437 |.437 
85 Scripps 172A-173A' M 6-434x534 |... | 200-2400) 611.0) 5.20. .| Se} L| Sit | 2.37) 2.28! .405 | .375 |.437 |.437 
86 |Soripps.............. 176A-177A M | 6454x584 res: ..| 155-2200) 611.0) 5.20| Se| L/| Sil | 2.56) 2.28). .405 |.375 |.437 |.437 
OF PB Sia issn sevens 178-179) M | 6-4%4x 53; | j 200-2400 611.0) §.75)............. Se} L | Sil | 2.37) 2.28).....)... .405 |.375 |.437 | .437 
' i ! | 
(For abbreviations see pages 66 and 67) 
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VALVES PISTONS CONNECTING 
ae pes —_———-| 5 RODS CRANKSHAFT | pase 
Seats é $ evilibichinibinisineiniiahiasinisinibiaii | BU- saane 
© $ 2 l RETOR 
a a ES a | _ DIMENSIONS 
: = = s |* _ ‘ Crank MAIN BEARINGS | se ——| 4 (In.) 
| le le ¢| & |e = Bivpial ¢ oo _ . "4 eee aaa coe 
al 2 \z ea = If i323. e Diameter and = £= | 
#|}Z iss) ° se. i135 i> $—| sa siz Length (In.) b = == | 
6/2 s=/ ei sltaié S O¢| =O Ss “tory = - = | 
~| 2 =u s 3s |/i8las s| 3 ei| F< é ae — =: | 
2) | Se F 5 | ss co 2 = se\= $| 3 5 st = re = 3 = | s 
5/8 8<] & | 2/38) 82/8) 2 | 2232/2 1s) G2 ie] ¢ | & se; | | ie 
<5 | S¢| 6 | = | 38) eo | 2) = | S5 S#}2/3| s& |§| & & & x © esisizlslz 
|Sa) ges | 2] = /38/58] 3/2] 23 2 E | 2 | s | | 2 lelss| ee) ls 
, : | = Po Cl | 111 | 1,50x3.71/ 4) 1040! 11 123 x om = = & | ee = x | 4 5 
®/E | MA | Ch | Cl | 38 .S7exzas| 4| 1040 | 14] 34 1045s] ¥ | 2.99x1.97| 3 | 3.25x1.82| 3.25x1.821 abod NE Neen eae aa 
mie |mMt {HG lal | a7| rises al awn) om] ao) ial y 200x131) 4 | 262x1.54) 2.62x2.09 abedeg | 74-18 | Own | 134) 1253") 2312) a2is| 40¥4] 1 
1x3. 61 | 1045 | Y | 275x1, -12| 2.70x1.23| abedeg | 14 14| 624*| 2384| 20.5) 38.4/ 2 
win |...... na |cr | wie -75x1.68| 7 | 3.25x1.34| 3.25x1:84| abedes | tarmm | sen | 414] Bea | 2273) 3124) 4724] 3 
30 | N HG | Al 20 | ° 87x2.18| 3 | CS 5%) 151 CS N g mm | Zen 115} 956 | 271 353: 48 
750x287; 4| 3140| 6, 1.50x1.00| 3 | 2.00x1.3 7a) 3874) 4774) 4 
git fee | AL | fe lcmigaeg $] me] St) 2 /fSg | tgztae 2 | Zama] coms] aber | 2088") Seat Sak alt a) 
45 | N Ch | Al | 12]; ; 93:| 34] 1040 | ¥ | 1.93x1. x1.75] 2.33x1.92) abi 2 7 4| 405*) 2314! 2135] 34 
812x2.78| 3| MS | 9,4) 34/ 1040 1.93x1.31| 3 | 2.33x1.75| 2.33x er | 14mm | Ste | 114) 495 | 21} mS 
Y | 1.93x1.31| 3 . 1.92| aber | 14mm | St y (4) 2474) 36 | 7 
(h)| N ch | cNni| 32 2.33x1.75] 2.33x1.92| aber | 14 r | 14) 495 | 21%4| 24t6] 36 | 8 
30 | N Ch | GNI) 32| .937287/3| DFS) 7%) 32| DFS|y | 2 mm | Ste | 114) 495 | 2114) 2414| 36 
cin 875x279, 4| CS | 7 00x1.06) 5 | 2.50x1.87 | : ° J 
| N Ch [Cl |. 13] DFS] Ti 37 | Gey | N | 200x1-25| 7 | 2.50x1.93 Sartor] apeter | Hamm | Str | 134) 800") 24 | 23x! Bas 
BS TGR aol vomaat §) BE) £8) $2] BE] S| SIReN 4) RSG EA eae Him |S | a | 
| 1,12x3. 9%4| 51|/ CS | N | 22 2.12| 2.50x1.37| aber | 7% 4 19 790") 24 | 23%) 47%) 12 
30 | N HG | Al 5x1.50| 7 | 2.62x1.75| 2.62x2.75| aber a Str | 134, 925*) 2132| 2737] 5232 
le’ .12x3, 4mm | Str 37 x 34| 5234) 13 
mic |e | HO | Ale) ea] reeee e) C8.) 8 |) ics iy 134| 1125*| 24i;| 995¢ 
as | ne 1:25x3.62| 4 DFS | 11 2.25x1.12| 7 | 2.68x2.75| 2. | 56 ye) 14 
BIN | HG | Als | 82 1.25x4.50| 4| DFS | 11 80 | CS | N | 2:25x2.23) 7 | 2.50x3.91 2.68x1-75| aber | 14mm | Str | 2 | 1125" 24.) 284 se 
ais "| $B | ale | 88 | temanel a | oes }11 | 80/ cs | N 2 Bie. Ae 2.50x3.91) 2.50x2.62) abeder aun str ; | oo 4) 33%4| 69% 16 
0 | TA | HG | CAS! 12) .750x2. 11 | 80] DFS | N | 2:25x2: .50x3.91} 2.50x2.62| abceder | 14 | 1570") 20 it 34y5| 69%) 17 
@| Bo | TA HG | CAS! 12 | 750295) 3/ AS | 7 | 18/ CaS | ¥ | 2 n223) 7 | 280x391] Seoze| apemer | 14mm | Ste(2)| 134) 1870") 261s) ga) 6974 
W)|.....| | HG | CAS) 17 | ‘750x284, 3) AS | 7 | 17| CAS | Y .00x1.94| 3 | 2.00x1.81/ 2.00x2.25 r | 18mm | Str(2) | 134) 1500*| 30'4| 393; 4) 18 
: | 3 | 2.14x1.75| 3 -00x2.25) aber | 76-18 | Ford 2} 394) 6934) 19 
eo | ta | HG | Gas! in| erxe87) 3| DFS) 7%) 32] DFS | ¥ | 2 2.50x1.72| 2.50x2.25| abee | 14 ---| 730 | 29%) 3175) 433% 
45 N isp. | als | 82 .750x2.48| 3/ DFS |.....| 22} CAS | Y -00x1.56| 5 | 2.37x2.25| 2.24x1.31| abed mm | Ford | 730 | 29%| 3181 434 20 
; 125x450, 4 CNS | i1 | 184/ CNS | 2.12x1.57| 4 | 2.40x1.83| 2.40x2. cder | 14mm | Str 115) B60" 24°'| 935 tg| 21 
| } | ¥ 2.75x2.25| 7 S .54) abce | 14mm | Ford I | | 2335 §216 22 
8 | HG | cl | 160 3.00x3.84| 3.00x2.25| abcder | 7 800 | 2411| 32° | 511, 
®).....| LH | cI | 17 1.37x4.62, 4) AS | 121s) 96| CNS! NN | .25| abeder | 18mm | Str(4) | 2 | .2700* 421, 42| 23 
9 1 NS | N | 1.8 2} 43;%| 7548) 24 
45 | 1.37x5.00, 4; AS | 12! | 1.87x2.75) 3 | 2.25x5.00 foes | 16 
aie HG | ct | 19 | fant 82 4 AS (Bia) 88 | GNS | N | 87275) 3 | 2:25x5.00 2oexaoo| abe | Sete | Ze | Ud) (875 | 2919) 22 | sare 2s 
| | x5.00) 12! | oo .25x5.00 oo | 1000 | 2315) [3 
& | ae te aa | ae 3| AS ei bee ons | a | 1.87x2.78) 4 | 2.25x5.00 22bed00 | slg = | 3 1400 re 291;| B02 
| % 1 . te AS 4 13! 1450 | 4 
Sc | gue HE | El || tape 2] AS HB: seus | tere & | Beeb eae ae [2ene [zen | 1) a0) tis tel al 
|E | Spec} HG | Ci | 204 | AS | 1314] 172} CNS! N | 1.87x2. .25x5.00) 2.25x4.00| abe % n | 125 1700 | 2584) 291;| 6815 
30 | HG | Al | 1'50x8.50) 4| AS | 1314] 172| CNS | N | 27eeDzel 6 | eeeeen00) 2.25x4.00 we ioe | 155, 1750 | 25%) 2214] 6Bt;, 34 
30/E | Spec| HG | Al |--45'| 100x350, 3) AS | 8 |.....| CNS | N | 275x278) § | 3.00x3.50 s0nae0| ‘bee’ | Gone, | Zen |----| 2000 | 20% | 9a “| patel oe 
4 | ‘i ie | 1.03.50 4| DFS} 8 | 36| Soec| N | 275x278) 8 | S0OCS eo] oreee| Bbee | Ze-18 | Zen || | 2200 | 204) 24 | 75° 32 
45 | | HG | Gl | 96 | 1.37x3.87] 4 | Dur | 1214) 68 | vec | N | 2.00x1.50| 7 | 2.50x1.31| 2.50x2. co | is | Zen | 114) 830 | 2124) 4 
104 | 4| 68) CNS | N | 2.00x1 ; .50x2.12) abe 1-18 4 g| 17 | 51 | 34 
45 HG ci | wel 1.37x4.12| 4| Dur | 121;) 68/CNS|N | 2 .50) 7 | 2.50x1.31| 2.50x1.12! abe 8 Zen | i!s, 820 | 212s 25 | 51 
45 He | cr | ie | 1:32x5.00' 4 | AS i21;| 96 | CNS N | 2.25x2.37| 7 | 2.75x3.25| 2.75x2.12| ab 7-18 | Hol |: | 1700 | 2415) 2724] 68 35 
45 HG | Cl | 179 | 1.37x5.00 4 AS | 121;| 96 | CNS 2.25x2.37| 7 | 2.75x3.25| 275x2.12| abee | 72-18 | eel 1700 | 2413) 2734] 6 4 
45 | 1.50x5.00, 4) AS Bo) eae | | N | 2.12x275| 7 | 2.62x5. 12) abee | %-18 | Zen(2)| 115 25 3| 2774] 68 37 
; HG | Cl | 176 | soxS-121 4| AS | 13!d| 104] Gus | we | Sees 2 3 62x6-001 2emael she | ete | Zend) Us 2600 | 3612] se8el govel oe 
5|N HG | cI | 22) ace 3.00x3.37} 3.00x3.25) ab 7o ol |...) 2435 | 2415) 298<) 7814 
45\E | | .750x....| 3) 1045 1d | ce | %-18 | Hol | 460 | +4 40 
45 E HG | Cl | 46 | 1.onx3.ie) 3 1040 Bis| 22 | 1040 | N | 1.93x1.37| 2 | 31008) | s10(@)_| Ps | | 2400 | 2885 S| Biel 44 
45 £ | HG | Cl | 54 989x3.31 4) 1045) 71.) 60 | 1045 | N | 2:31x1.31| 3 | 2.50x1.72| 2.50x1.68| abeg | Jom | Zon | 2s) 350) 18 | 19%) 24 
aie HG | Cl | 70| fane| wel ei es | N | Baretre| 3 | Sasct:esl Sager eal me | tania ial ei 31s 33. | 43 
| HG | Ct | 107 | 7.59x3, 5| 8 | 60 1045|N | 237x1. .43x1.62| 2.46x4.50| abeg | 14 | ¢ 560 | 20 | 30 | 3514) 44 
45 | E ) HG | Ct | 107 | 7.59x3.93, 4 | 1040 | 1215) 102 | 104 | N | 2.37x1.75) 3 | 2.43x1.62| 2.46x1.93) ab mm | Zen | 1i<) 520 20 31 | 3514) 
45 | E | HG | Ct | 107 | 150x393) 4 | 1040 | 121, 102 | 10 SIN | Sameer 3s | cee te| 2 82x4.50 cee tem | dae | tes) S00 | 28 | 20 Bi] a6 
45 E 'He | cI | 128 | 1.50x4.37| 4| 1040 | 12): | 1045 | N | 2.87x2.37) 3 | 3.00x3.12! 3 9| abeg 18mm | Zen | 124) 1645 3515, 46 
| Cl | 283 o| 102 | 1045 | N | 2.87 2) abeg 18 4 | 23 | 4315! 4514) 47 
45/ E HG | cl | 1.75x6.25, 4 | 1045 | 14 | 236 | 104 | 2.87x2.37/ 3 | 3.00x3.12| oe | mm | Zen | 114| 1645 | 23 1; 
2 aed | 1045 | N | 3.50x3.7 2) abcg 18mm | z | aes | 4315| 4514! 48 
45 | E HG | Cl | 283 175%... | 4 | 1045 | 14 | 236 | 4140 | .75| 3 | 3.93x5.25| 3.93x5.25| ab en | 114) 1645 | 23 | 4315) 4515 
45 | E | HG | Cl | 255 | 1.76x6.12| 4 | 3140 | 14 | 295 | | N | 3:50x3.75| 4 | 3.93x5.25] 3.93x6-25| aon | 1Srm | Senco) ts, 3800 | 34 | a = 
| 255 | 1.75 4| | | 1045 | Y | 3.50x3.75| 3 | 3.93x5.25) abeg =| 18mm | Zen(2)! 11 59 | 62 | 50 
| | | 175x637) 4| 3140 | 14 | 295 | 4140 | N | ; 3.93x5.25| 3.93x5.25, abeg | 18 n(2)| 135) 3750 34 | 59 | 80 
4/e€ | cum! Hc | ct | | | | | | | 3.50x3.75| 4 | 3.93x5.25| 3.93x5.25| abcy Be Zen(2)| 2 | 3900 45 | 65 | 6 51 
45/ E | | 56 | 1.00x3.00/ 4; DFS | | 93x5.25) abey | 18mm | Zen | 13 5300 | 4 | 52 
Sit \amaxignia | 1.00x3.00' 4 | DFS ee | DFS | N | 2.62x1.28) 2 |SAE2I2(9) 2encet0! enectas | 1 | 174 | 45 65 | 78 | 83 
a | E | CNM) HG ler | - = 4] DFS 10 | 90| DFs | nN | pers : Prone ts BOAR beefat 14 mm = | : one | 2534) 32,%| 37,%| 54 
0 | CNM) HG | Cl | 598 | otex7-18) 4 | S| 11%4| 100 | DFS | N | 2:75x2, x2.18) 2.90x3.50/ abcefgt | 7<-1 oe 0 | 2584 32", 372| 5 
45) £ CNM! HG | CI 2.18x7.18| 4| DFS | 20!.| 656 | DFS | | 2.75x2.09) 3 | | 290x218} 2.90x3.50abe4 Y%-18 | Sch | 134 1150 | 253;) an 45% 5 
a) EG | CNM) HG | Cl | 80 | 1.25xa.87 4| DFS | 10 | 90 | DES | N | 3.50x4.37; 5 | 3.50x5.21| 3.50x6.37| beset %{-18 | Sch | 11; 1250 | 2582) 473, 45,5) 56 
4 Bo | GNM) HG | Cl | 104 | 125x425) 4! DFS | 1174| 100 | DFS | ¥ | 257x2.21| 4 | 2.90x2.18! 2.90x3.50) abedefgt} 7-18 | Zen | 2° | 4700 | 33»| 631. 45x%) 57 
45/£ CNM HG cl | §98 | 2.18x7.18| 4 DFS | 20! 4} S| Y | 275x2. 09) 4 | 2.90x2.18) 2.90x cefgt | K-18 Zen | 115 1800 283. - 72 58 
| 53 | 1.00x3.00 4 DFS | 608 | DFS | N | 3.81x4.25! 7 | 3.50) abcegt | 7:-18 | Zen | 13, 4) 45%, 5914) 58 
me? — 834, 45 | DFS | N | 4.00x5.21| 4.00x6.37|abcdefat | 7- | 135) 1900 | 2834) 48,";) 5924 
alc jen jnalea| ol | juan 3 |SAE2I2(9)| 300x281 ahoetes | Fdcrn | cone) 124) 6880 | 3732) 74 | o74| Oe 
45 £ CA | HG Cl | 45 | .875x2.70; 4| 1045| 6 29 | 10 | | abcefgt | 14mm | Sch 1 670 | 258,| 328 7 | 61 
ic | GA | HG | Cl | 83) 1.3txa.e1) 4) 1045 | 10: | 29 | 1045 | N | 2.00x1. 37| 3 2.25x1.43) 2.25x1.43| | a zal tes 
= i; 94 | | 2 68 | 1045 | N | 2.37. | | . “ x1.43 a | 18m 
45, E CA | HG C! 1.31x4.08' 4 | 1045 19! 68 | 1 H | x2.12) 3 | 2.37x2.12 2.37x2.75| bed | % m | Sch 1 | 345} o41 14! 
4 © | CA | He | 109 | 1.59x%4.37 4 1040 | 12! | 1045 | N | 2.37x212) 3 | 237x212! 2.37x2.75| abede | 7s-18 | Sch | 124) 850 | 212;! 343; 23/4) 63 
, | HG | Cl | 109 | 2) 145 | 1045 | N | ee .12| 2.37x2.75| abede | 7<-1 4 21 3434, 3734) 64 
(h) | E 1.59x4.37, 4| 1040 | 12! | N | 2.75x2.50) 3 | 3.00x2 7s-18 | Sch | 114! 85 S| owes 
CA | HG | CI | 39 | @ | 1215) 145 | 1045 | N .81| 3.00x3.75| abcde e 4 O | 211; 2434) 373; 
(h)i E | ca | HG | | .859x2.62/ 4| 1030| 7 | | N | 2.75x2.50! 3 | 3.00x2.81 | 75-18 | Sch | 124) 1200 | 241;! 4q ‘| 734| 65 
= Cl 39 28 | 1045| N /1 81) 3.00x3.75| abcde | 7<-18 3 2414; 44 | 4414) 66 
45,5 CA HG C .859x?.62/ 4| 1030! 7 | H -93x1.12) 4 | 2.25x1.23) 2.2: | 8 Sch 114; 1200 | 2414) 
1 | 45 | (975x2.70 4) 104 28 | 1045 | N | 1.93xt-12| 4 | ; 5x1.62) ab =| 18mm | Z {s 414) 44 | 4414| 67 
875x2. 5| 6 | 29 | 1045 | 1.93x1.12) 4 | 2.25x1.23| 2.25x1.62) ab en | 14) 550} 1715) 29 | 311, 
ale | | N | 2.00x1.37| 3 | 2.25x1.4 | 18mm | Zen | 1 | 53 133] 68 
L Ch Al | 26 | | 9 | €SOxT, 3) 2.25x1. 43| a | 18 0 | 171, 29 | 3114 S| 69 
45 | § | -983x3.03 4) 1035 | 1016! | mm | Sch 1 355 | 6| 6 
45 | E | Ch | Al | 26 | .9%3x3.03, 4 | 1035 | = & a | Y | 2.19x1.50) 7 | 2.2x1,94 cia sii | ; | | 3 | 17 | Bare, 2814) 70 
: | | Al | 29 | 988K3.13 4) 1085 | 10,50 + 10485 | y | ieal:s01 7 | 2.62x1.94 2.62x2.47| abede | ianiae V4) 763") 19824) 30% ‘| 3684) 71 
| | i | | 2. 94) 2.62x2.47) abed 6, 780*) 1914! 305¢) s° 
30 | HG | Ci | 29) .750x2.81 3) 3140 | | fo abede | 14mm | Zen | 1! ol $954] Sose] easel os 
HG | Al | : | 3140) 6%! 21 | 1045 | N | | | 2} 785") low 305, 363, 73 
45 | .750x2.81, 3| AS . 1.75x1.12) 3 | 2.00x1.5 A Bene 73 
S| AL | 98 | Rizegas 4) Bae |) St | 8 | ett 3 | 20180) 200x182 abr | FAB | Zen | us anos $s BS) Be 28 
5 ees | x2 cs | 7 * . ’ 3 | 2.25x2.62) 2.25x2. | oa. n 4 410", 1512 A 371 
HG | Al 33 26 | CSt | N | x2.62| abc 18 218, 3280! 
45 1.12x3.25, 4! D 1 + | 2.00x1.25! | 2.50x1.31 mm | Str 114; 660*| g-~,, g| 75 
| HG | Al | 40] | Dur | 10's) 41) NS_ | Y | 2 | -50x1.31) 2.50x1.93) abr 14 4 23 | 28%) 4514! 7 
SE (Ti | 1.00x3.51/ 4| 1035) 8 | 3 18x1.87, 4 | 2.25x2.62| 2.25x2.62/ mm | Zen | 113 675" 21 | a3i' qiie 77 
oe | run | HG | Al | 49) 125x368) 4) AS | 107 7 | 1048 | N | 2.00150) 7 | 2eoxt31] Seonees| cee | fomm | Zon | 135; 900") 1994 iil sertl oe 
45 n HS | Al | 49 | 1.253.988, 4) AS ¥| 70 | NS | Y | 2.75x2.25| 4 | 3.25x2.25] 3. 2.12) abr %-18 | Zen | 13; »| 1994, 2818) 5619) 78 
oe /HG | Al | 50 oe 10%| 70) NS | Y | : .25x2.25| 3.25x2.25| abe | 18 $4) 860*| 21 | 2614) 4937) 
45 1.37:3.844 |) AS | 111% 2.75x2.25| 4 | 3.25x2 mm | Hol | 2 10 | 4974) 79 
HG | Al | 1141 84) NS | .25x2.25| 3.25x2.25| abo | | 1050*) 2734) 32,.%| 5687 
45 G 50 | 1.371384 4) AS | Y | 2.87x2.00/ 4 | 3.00 i@mm | Str | 3 | yeep"! ogsd S2ys| 9824) 80 
| HG | Al | 3. | 1144; 84) NS -00x3.00) 3.00x3.62) ab 11 | 1150*) 2434) 2974) 563; 
45 | 50 | 1.37x3.84) 4) AS | , | Y | 2.87x2.00) 4 | 3.00 8mm | Hol 114) 1325* | £976) 5634) 81 
“Jue | Al ’ | 1114] 84| NS 00x3.00} 3.00:3 62! ab 1 4) 1325*| 261) 36%) 66 
45 | | 56 | 1.37x4.00} 4; AS | Y | 2.87x2.00| 4 | 3.00x3 8mm | Sch | 114; 1420* | Set 82 
..|-HG | Al | 11144] 84] NS | Y 00) 3.00x3.62) ab | 18 72| | 3314) 3375 | 66 
45 | 56 | 1.37x4.00 4) AS | 11% 2.87x2.00| 4 | 3.00x3.00 mm | Zen | 2 | 1325* is 83 
trite | HG | Al 56 | 1:37%4.0 | 114) 84] NS | ¥ | 287x2 | .00x3.00) 3.00x3.62) ab 18 m | 3316) 335%] 66 | 84 
| 04!) aS | 11 .87x2.00/ 4 | 3.00x3.00/ 3.00x | 18mm | Hot | 2 | 1325*| 26) | 
! | ag *| 84/ NS | Y | 2.87x2.00) | 3.00x3.62) ab 18 mm | Sch a 614) 3745| 66 | 85 
| | -00) 4 | 3.00x3.00) 3.00x3.62) ab 18mm | Hol | 2° 1305" 335 Et 86 | 86 
\ | 2 } 
; (For abbreviations s — 
March 15, 1945 ee pages 66 and 67) 
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| | maximum =| VALVES 
| BRAKE Hp. | 2 <a 
sninencnoniens’ 5 bi — | Max.Head| Min. Port Stem 
— A ail 4 § < Diameter | Diameter Left Diameter 
ENGINE | ge er S33 |F ite Ly (In.) (In.) (in.) (In) 
MAKE ze 2 &§ | 3 355 Liss! |= ——— poe 
AND = 2 = 3 |¢ cag § |>o| .| 
. MODEL ‘ Se | a | 8, | els] &68 |2lTs] €] 3s 
€ = 6% s Ee | 2 3 ege |S 2: e| =2 
3s cs Ss pe s -_ ; ~ - 4 a 
: s | #2 12 | 22 le)! S82 (Fe Elslilslileiilsii 
a] = =o 7) = = =| & J = = 
3 é 28 > | 32\/2/S| ses SiSs aoe) S/o) 2) 5/5) a) 2a 
a ' | 
3 |Serions......-.-.2..-.-. 202-203) mm 6-8x59%4 0 f.-.-. 212-2400| 678.0) 8.20)... Se/L| sit | 2.56) 2.28).....)..... 405 |.375 | 437 4a 
TT TTT M 5x 4, ee . NS eS u . / : ' u 
I icin cnc sous ches 208-209| 14 B-Bx8% fo. 226-2400) 678.0) 8.85) ooo Se} L sil | 2-50) 2.37).00.). 406 378 | 137 fo 
4 |Scripps............_. 214-215] aq 6-5x5% |... 185-2000) 678.0) 5.73). fest | S| E] SH | 280) Baz)... 406 |-378 |-437 |e 
8 | Scripps. ...WaaM-100, varMcioo| M ACK 7 100-3600] 239:0] 6:18] 17a-3e00 (BE)|....| In| C| ONS | 1283) 1153)... 292 |.292 |-311 {31 
cripps.... j- y - x 2 .. aaa . . seen . SE nee . ° 
7 |Seripps........ 63-130, V67-130| MA 12-244x384' |. 130-3600) 305.0] 8.70) 232-2200 (BE)|.-..] In | L.| GNS | 1-53) 1-53) -0. | 292 |.292 |.311 a 
: — SORE Sse. = um apo oe aes anger oy oa - iy ; =) iS tare” ore | see sae (a 
Dies inteokasiei -44xBY4 |... SEM, .,... coco. -28| 2.25). .20 2]... i 
10 |Seripps................ 308-307| 12-414xBY%4 | 280-2400| 894.0] 6.20} Se| L| Sil | 2.25| 2.25). 378 |-378 | 437 |-4a7 
oe Potrel Lal TTT RINg| Gee foo 145-1600| 760-0] 4.88| So0-tan0 (Ems| N | Se| L| Sit | 2:28] o:361 ...|...._|438 |c488 | sar (a 
eases? A ba at * ‘O} 4. N | Se/L| Si | 2.25] 2:25) 455 |.455 |.437 |-437 
13 |Sterling............ Petrel L-6\na'ttrRind| 6-514x6 |....... | 145-1500] 780.0] 4.68] 500-1400 (EA) Se|L| Sil | 2.28) 2.25 455 |.458 | 437 |. 
14 |Sterling....... Petrol L-6-8\na-T'Tr.B.tnd| 8-B34x6 |---| 180-1800] 780.0) 6.00) 500-1400 (EA)| N | Se| Lj Sil | 2.25) 2.25). 0) 455 | 455 | .437 |< 
15 |Sterling...... Petre! Reduction-L| nq’p’tp R'tnd| 6-544x6 | ......... 175-1800| 780.0) 4.68] 500-1400 (EA) + L| Hoe ae ae oe 
. — eee Petre! L-6\aq 77 RI oe eee 200-2000) 780.0) 5.54) 500-1400 (EA)| N e i t 5 Rees , 
1o [Sterns itohinons Sata Tarr nd| C-EsexS, |---| Hae S200 0-8) B88) Soa-taon EAN) | Sey | S| See Ba | Mae | ae | aa a 
terling.....----Dolohin 6-GR-6| 2°M-Ind 4x68 || 205 °6| 4. Se| 1 | Sit | 1:87| 187)... 375 |.375 |.437 |.437 
19 |Sterling......... Dolphin 6-GR-6] tr mind | 6-584x6% |... 225-1550] 1051.6) 4.08) 785-1200 (EA)| N | Se HN | 1.87) 1.87). 375 | 378 |.437 |. 
20 |Sterling........Dolphin 6-GRS-6) t,'na’ing | 6-534x684 |......... 300-2000) 1051.6) 4.70) 785-1200 (EA)| N - I Z = = ae Ae Son |'aes oe (ae 
21 |Sterling........... Viking 11T-8| pr’ ming | 6-89 |........ 190- 600|2714.3) 3.93} 1800-1000 (EA) W | Se| | | Sil | 2.59] 2:59)..." |-5g |-58 | 582 i 
22 |Sterling........... Viking 11T-6) te’ M’Ind 6-8x9 cevesess «| 300+ 900}2714.3} 4.18)1900-1000 (EA)| W =~ at oa cal |e hae bra 
23 |Sterling......... Viking 117-8) Tend | 8-8x8 |---| 425-1200)2714.3) 4.18}1900-1000 (EA)| W | Se| 1 | Sil | 2-59| 2:59)... |-556 |-558 |.582 | en 
24 |Sterling......... Viking 11 8-T-8) tengind | 8-8x9 =|... 250- 600)3619.0 3.93/2520-1050 (EA) W | Se 1 | sil | 2.58) 2.59).....)..... -558 |.556 |.557 |.887 
25 |Sterling......... Viking 11 8-T-8| qr'nging | 8-8x9 |........ 400- 900}3619.0] 4.18|2520-1050 (EA)| W | Se| I | Sil | 2.58) 2.59)... | " -").556 | 858 |.557 |.m 
26 |Sterling......... Viking 11 8-T-8| tp'My'ing | 8-8x9 = |......... 585-1200/3619.0) 4.18/2520-1050 (EA)| W | Se Sil | 2.59! 2.59).....|.....|-556 |.558 |.557 |.087 
27 |Sterling.......... Viking 11TC68) n4’tng 8-Ox9 =| 600-1200|3619.0| 5.00|2626-1200 (EA)| W | Se| | 59) 2.59. call 
a (bare lammmuceeel mace i omeng | ememegae ml eRN |Be|t Ueabl al a Sela r ( 
_ or ° miral V-ZoUU-/| ages 8 8=|12-634x64 |........ . OL . . ° e 
30 Sterling vette Admiral V-2500-16 Mind 12-654n614 | ooo. 1800-2700|2500.0) 6.46)... W | Se) 1 |......| 2.18) 2.21) 2.00) 2.00|.437 |.497 |.403 | 688 
| Bs M a-spoue | 11-1100) 10-1108 106.0 4.00) G4-oon, (EA | Set | Not | 1.03] 1.02) 1-43) 1-43)200 |. g00 275 | 
TITEPT ETE x — = . . - . . . . . . . 
Sree eae | Sat, | Seal eee ete emrrenle i ele | he tag dam ota (al 
35 Thorobred RetergneS ae oo a 3seease 27-1400 31-1400 210.0 4:00 e+ (EA N | Se| L| Net | 162\ 1.62] 1.43] 1,431.30 |:300 |.375 |.378 
as tina Osan naga hag M 4x43, - . Jan . « < e ° . 
| ae se | Sach | tgel Sete se Sy ese ea | se) | es | la oe 
eS M 4-416x5 47-1800} 44-1800) 318.0 ry 180-900 (EA) BS iscitian | cee xed cee cae ae dy 
30 Smeets Bea| M coe | Be sims tone 40s] aca cela i sclt Dia | 2.75| 2.75| 2.37| 2.37|.375 |.375 |.625 | .625 
Thorobred............... BC-4| iy 4-5x7 60-1200) 56-1200) 550.0} 4.00) 292-900 (EA)| N | Se| L| Dia | 2.75) 2.78) 2.37 2.37|.375 | 378 | 625 |.68 
40 |Thorobred.......... 2 BCS-4| jy 4-5%4x7 | 75-1100) 71-1100] 727.0) 4.00) 499-900 (EA)| N | Se) L| Dia | 2.75) 2:78) 2.37 2.37|.378 | 378 | 628 
RE OC natal rt pg pl 5:70 EAI Min iL sil | 1.68] 1.43] 1.80| 1.25|.375 |.375 |.375 |.378 
a3 Thorebred...... irvow Supers] M Bateaate 98-2500] 98-2500 404.0) 6.38 266-800. (EA) N | in| L| Sil | 1.93) 1.43) 1.75] 1.25|.375 |:375 |.375 |.375 
a Co BB-6| ~ a ; Se|L| Sil | 2.34] 2:34) 2:12| 2:12|.300 |:300 |.437 |.437 
44 |Thorobred............... 6) 6-415x 84-1725, 80-1725] 572.5) 4.00) 379-900 (EA)| N | Se 38) 2-28) 2.12) 2.12) 200 |.200 |-407 |S 
45 |Thorobred............... BBS-6| ny 6-5x6 105-1500} 101-1500] 707.0] 4.00} 420-900 (EA)| N | Se| L| Sil | 2.34] 2.34) 2.12] 2:12|.300 |-300 |. a 
46 |Thorobred................ BC-6) y 6-5x7 94-1100 825.0 ry 452-1000 (EA) 2 = . = Ss 2 y 2 = = = = 
47 cineca sien BCS-6| nq 6-534x7 | 116-1100] 112-1100) 1091.0| 4.00) 596-850 (EA) s ia | 2.75| 2.78) 2.37| 2.371.375 |.375 | .625 | 62 
48 |Thorobred.......... BC-Super-6| jy 6-6x7 128-1100] 124-1100|1187.5| 4.00] 630-875 (EA)| N | Se| L| Dia | 2.75| 2.75] 2.37] 2.37). 
i 50 |.250 |.375 |.375 
49 |Universal.......Fisherman-WM 1-434x4%6 |......... 8-1200| 67.6) 4.60) 3... N | In| L} Sil 1A) 1.47)... 2 4 
50 |Universal.... Biue Jacket-AFTL| Mw Gaeee t......<0; 12-2200, 49.5) 6.78) 000022 N | in} Ly) sit | 1-88) 1-68)... 250 |.250 | 378 aT 
82 |Universal. <<.  Fleatoureal M oe 40-3500] 98-0] 6.00/00 N | in| c| Sit | 1.68] 1.68).... |... 312 | 312 |.375 |.378 
iniversal . .. .Flexifour- SE eee GNI cose ccansss : "ne eae : * 
53 |Universal........ Superfour-LSG = 4-314x414 |......... 50-3000) 149.3 = ae ae a ~ ~ : } 1 ar BE = oo = 35 
54 |Universal. .Blue Jacket Six-AMS| 5 Gmme |.......:- 80-3500] 148.5) 6.00) 000000: N | in | L] Sit | 1-88 1.68). 0 | 312 |.312 |.378 | an 
55 |Universal...... Cruiser Six-HCS| py 6-314x414 |......... 90-3000) 260.0) 5.75) =. . = . = oy omen ae eae lar a 
56 |Universal. ... Sea Lion Six-LHS| nq B-314x416 | 110-3400] 260.0| 5.75) N | Se] Ly sil | 1-88) 1-68) oo). “312 |-312 | 375 | 38 
57 |Universal..... Cruiser Eight-GCE| py 8-314x414 |......... 125-3000) 347.0) 5.75)... . > 3 = + hy gene eee ae ae oe ae 
58 |Universal....Sea Lion Eight-LCE| jy 8315x414 Joos. 141-3400] 347.0 5.75) 9111s: ° 68) 1.68). |... 328 |°328 |. 
228 | .250 |.312 |.312 
59 |Waukesha.............(12) ICK 4-214x3% | 18-2600) 14-2000| 61.3| 5.70| 40-1700 (BE)| N | Se| L| Sil | 1.12) .937| 1.00] .812).228 |. 
80 |Waukesha.............. (12) FC) Fant | 4-3izxa | 32-2800| 24-1800| 133.0] 5.58] 96-1200 (BE) NJ in| L| sit | 1-34) 1.34) 1°19) 4.19)-2a1 |-261 |-312 
61 |Waukesha............. (12) 160) ing’ 4-34,.x314 | 27-1800)......... Ly a 85-1200 (BE) fam else | cea ecgd] 3-98) 1-00)-oe cans | 308 
62 |Waukesha............ (12) Tind 4-abexds4 | 43-2200) 96-1800) 186.0) 8.50] 120-900 (BE)! N | In | L| Sil | 1.86) 1-56 1.37) 1.37 “278 375 
84 ae (13) 130GL| TeThind tas | 56-2200 41-1500] 261.01 8.35 164-800 (BE) Win | 1 | Sil | 1.84) 1.40] 1.62) 1:25|.445 |:453 |.434 
adden ete ( x - ° . . ° e ° e 
s meee GMa Sod | Soa | aml Seva) Sl ato ee) we fie || Se | 2 tag fl la 
aukesha.... wees 54x514 ‘0| 6. w| in| | sit | 2:00) 1:75] 1:75] 1:50].450 |"400 |:375 
67 |Waukesha........... (12) VRZG! +'tetng | 4454x534 | 64-1600| 56-1400] 353.0] 6.10| 241-1100 (BE) n -00| 1.75) 1.75) 1-60].480 |-400 |.375 
~~ S Samir] Tein’ | Se 96-2500| 68-1600] 381.0] 8:34] Sro-o00. (BE) N in| | si | 4:98] taal 4.75] teasl ave [cave (378 
— fry emizn| Tetnd | G-4r086 | spe-a500| 68-1600] 404:0| 8:38] ee-em0 (BE)| N | in| L| st | 1:93] 1243] 178) dcasl-ave [cave [.3vs 
aul Sages h . 0} 5. x E : i z ; 
wana. Guan] Ping | SSS 3 | TS) Hs | Se | Sal sae Be) | |e | Su | Saal asl oy St [as | 
sukeoha......... wae a ¢ :0| 5. Se| L| Sil | 2.16] 1.65] 1.87| 1.37|.386 |.375 |.375 
73 |Waukesha.. (11) 6SRKR] +’p’ 54x54 | 125-2250] 120-2250| 517.0) 5.50) 369-600 (BE)| N | Se -16| 1.65 1.87| 1. : 
74 |Waukesha..... 1. (11) 145-GS| F'p'inq | 6-484x8 | 152-2000| 143-2000| 638.0| 5.60] 481-1000 (BE) Wy} in|) Sit | 2-37) 1-4) 2:12) 1-62)-894 | 31 |-s00 
75 |Waukesha......... CUD 148-GK) F'pind | 8-524x8, | 186-2000) 177-2000] 779.0) 5.60) 590-1200 (BE)| W | In | | | Sit 2.37| 1-84) 2.12] 1-62].594 |.831 |.5 
76 |Waukesha........... (12) BWAL| t'B'ing | 8-824x624 | 200-1800] 162-1300|1013.0) 8.00] 735-800 (BE)| W | In 1 | Sil | 2.85) 2.22] 2.37| 2.00).656 |.656 | .500 | 8 
4) ~~ eile Ga) ONK| TeBInd | G-O,4n0? | FoF ton0| 196- 98011962.0| B.s0lise-e00 (BES| W | in| t | sit | s:84] seal o:801 Sizsl rie |-9ie |. 862 2 
Ds secococeces Ind — 6 - . e . 0 “00 “95 2°75 750 |"840 | 562 "56 
79 |Waukesha........... 6LRO 146x814 | 337-1050) 3 -0} 3.80/1870-700 (BE) | N | Se} 1 | Sil | 3.50) 3.00) 3.25) 2.75).750 |. | 
80 |Waukesha. 2-02 tage we we ted Ha 203-2000] 194-2000| 817.0] 6.00) 585-1400 (BE)| W | In| I | Sil | 2.37| 1.84] 2.12| 1.62|.594 |.531 |.497 |.496 
"i |.375 
aes wn ne, | Stina | apm] a el memes) | ie |S | als tae (ata 
_ PCr TB x4%4 | 100-2600)......... . . . . . 50}. . “375 |.437 
I cise cvncuesosxkenet 120A| 7'g a 444 | 110-2600)... 318.0| 6.40] 285-1200 (BE)| N | In | L Sit )| 1-88] 1-02] 1-43) 1-80.38 |.381 -3T8 | at 
88 White Sinn sabiccael (v4) 140A a He hats "425-2800 362.0 8:28 380-1200 (BE) N|in|L sir vesesfeeees] 1.75] 1.50|.375 |.381 |.....)--++ 
88'|White.. 2 ) 4 12-40¢xd @ \.22222575] 209-2600] 681.0) 5.65 300-1200 (BEY D | In | L [Site(x)}. 2.2: 1.62] 1.62|.375 |.375 |.... pe 
ae 442| oT 4-314x4% | 63-3900)......... 134.2] 6.48] 108-1800 (BE)| N | In | L| CNS | 1.53| 1.46| 1.34] 1.28].361 |.361 |.373 ee 
187 |.187 |.310 |.310 
88 |Wisconsin.................. AK! MTr,ind | 1-274x284 | 4.2-2400| 4.2-2400| 17.8] 4.59] 9.5-1700 (EA)| N | In | L| AUS | 1.12] 1.12] .937| .937). ae 
89}|Wisconsin.......... “AHH MTrind 1-354x4- | 9.2-2200| 9.2-2200| 41.3| 4.50| 26-1300 {EAS N | Se] L] Sit | 1.56] 1.56) :812) 1.25].275 |.275 0 | 58 
(For abbreviations see pages 66 and 67) 
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AUTOMOTIVE and AVIATION INDUSTRIES 
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—_—— 
VALVES | | PISTONS CONNECTING CRANKSHAFT CARBU- OVERALL 
>. c RODS = RETOR _. | DIMENSIONS 
Stem | | 2 —_ a 4 (In.) 
Diameter Seats 2 | £ 2 Crank- | MAIN BEARINGS & — 
my §—— 8] jf] € Ik z Re 3 38 
ae | b ¢| & 2 5s |3 = Diameter and s ze 
| |. |3 = a3, = | = |a- cl * Length (In.) s = =~ 
| Beglis| 4] [eet j#} |S\sa) 2] & ae 3s 
Te eo =T| 64 Ss Sc} =o a ed = ~< 
o/¥ Bo)? jes 2 | 3 23)@8 (s| = | 22 Zsi eis! 8 |s = ss 
Zia 8s ar ££/ <8 a| & |sf/25) 3 |2/ 8 |4) . 4 2 * z 
Se Be ee ee ee Geer eee 
— gis |<< °o = |3a/a0=-/;2/] = o3|/35| = }o as if ir i fo) a = sina |#iz);3)|3 
37 |, | 2 
37 y |. HG | Al | 62| 1.37x4.00/ 4] AS | 11%! 84| NS | Y | 2.87x2.00] 4 | 3.00x3.00/ 3.00x3.62| ab 18mm | Hol | 2 | 1325*| 2634] 37y%| 66 | 1 
37 |a7 || HG | Al | 62] 1.37x4.00} 4] AS | 114] 84] NS | Y | 2.87x2.00] 4 | 3.00x3.00| 3.00x3.62| ab 18 mm | Sc 134) 1420*| 33%4| 3375/66 | 2 
37 [a7 Ble HG | Al | 56 | 1.37x4.00/ 4| AS | 11% 85| CS | Y | 287x225] 4 | 3.00x3.00! 3.00x3.62] abr 18 mm | Zen(2)| 2 | 1326*| 25 | 337%] 66 | 3 
12|'319 |. HG | Al | 56 | 1.37x4.00/ 4) AS | 11%) 85/ CS | Y | 287x225] 4 | 3.00x3.00| 3.00x3.62! abr 18 mm | Zen(2)| 2 | 1450*| 25 | 334/66 | 4 
11 (37 | Bo | Tun | HG | Al |... 750x2.84,3| AS | 7 | 17| CS | Y | 2.00x1.75] 3 | 2.50x1.37] 2.00x1.96| abe 18 mm | Str(2)| 1 | 680*) 2314) 3: 4296) 5 
11 "37 [| Bo | Tun | HG | CAS 750x2.84]3| DFS| 7 | 18| CAS | Y | 2.14x1.75| 3 | 2.50x1.37] 2.00x1.96| abc 14mm 1 *| 2316) 3274) 6 
a7 | "437 | Bo | Tun HG | CAS} 165 | .750x2.48| 3| DFS | 734) 22| CAS | Y | 2.12x1.57| 4 | 2.40x1.83) 2.40x2.25] abe 14mm | Ste | 1 |...... 2534) 31%| 4943| 7 
37 | "437 BB I....-|------| HG | Al | 49 | 1.25x3.68} 4] AS | 10%| 1644] NS | Y | 2.75x2.25) 4 | 3.25x2.25) 3.25x2.25) abe 18mm | Hol | 2 | 1700*| 35 | 33%4| 5314] 8 
7 (47 BB). -----| HG | AL | 49 | 1.25x3.68) 4] AS | 10%) 1644) NS | Y | 276x225] 4 | 3.25x2.25) 3.25x2.25| abe 18 mm | Str(2) |....| 1700*) 3334| 3074] 5814] 9 
a Blane HG | Al | 49 | 1.25x3.68} 4| AS | 10%| 1644; NS | Y | 2.75x2.25| 4 | 3.25x2.25] 3.25x2.25] abe 18 mm | Str(2)| 2 | 1700*| 3334) 30;4| 5814) 10 
7 rs #|E | T-12| HG | Al | 94/ 1.43x4.37) 4] CS | 12%4| 113 | CNS| Y | 2.50x2.12) 7 | 3.00x1.75| 3.00x2.87| abedef | 74-18 | Zen(2)| 134| 1400 | 2734] 3344] 7134] 11 
7 ay SLE | T-12| HG | Al | 94) 1.43x4.37]} 4] CS | 12%] 113 | CNS | Y 7 | 3.00x1.75| 3.00x2.87| abedef | 74-18 | Zen(2)| 134| 1400 | 2714] 3344) 7184 12 
7 a7 BLE | 1-12) HG | Al | 94 | 1.43x4.37]/ 4] CS | 1214] 113] CNS| Y 7 | 3.00x1.75| 3.00x2.87| abedef | 74-18 | Zen(2)| 134| 1850 | 2714) 3344| 7184! 13 
7 |'47 BB SlE | T-12| HG | Al | 94] 1.43x4.37/ 4] CS | 1216] 113 | CNS| Y 7 | 3.00x1.75| 3.00x2.87| abedef | 74-18 | Zen(2)| 134| 1400 | 2714) 3344 7184| 14 
7 |\'47 BE | 1-12) HG | Al | 94 | 1.43x4.37|} 4] CS | 1214] 113] CNS| Y 7 | 3.00x1.75| 3.00x2.87| abedef | 74-18 | Zen(2)| 134] 2000 | 2775| 23 | 81%) 15 
7 \'q7 &lE | T-12| HG | Al | 94] 1.43x4.37/ 4| CS | 1214] 113 | CNS| Y 7 | 3.00x1.75| 3.00x2.87| abedef | 74-18 | Zen(2)| 134] 2000 | 27!4| 3314) 7134] 16 
7\'a7 GE | T-12) HG | Al | 94] 1.43x4.37) 4) CS | 1214] 113 | CNS| Y 7 | 3.00x1.75| 3.00x2.87| abedef | 74-18 | Zen(2) 1% 2000 | 2714| 3314| 7134! 17 
7 \'a7 8) N |....... HG | Al | 100 | 1.25x5.12/ 3| cs | 14° | 130] CNS| Y 4 | 2.50x4.43| 2.50x4.43| abedef | 74-18 | Zen(2)| 134| 2250 | 3034) 4514 18 
7 |'437  60|N HG | Al | 100 | 1.25x5.12/3| CS | 14 | 130] CNS| Y 4 | 250x4.43| 2.50x4.43| abedef | 74-18 | Zon(2)| 134| 2000 | 30<| 45%4| B7i4| 19 
2 |'5go i 60| N HG | Al | 110 | 1.25x5.12/3| CS | 14 | 130| CNS| Y 4 | 2.50x4,43| 2.50x4.43| abedef | 74-18 | Zen(2)| 234| 2175 | 3034 20 
2 \'52 4% |E | T-12| Ch | Al | 280 | 2.00x7.00| 4/ CS | 18 | 416| CNS| Y 7 | 4.00x3.37| 4.00x5.50| abedef | 74-18 | Zen(3)| 214| 7100 7284|12134| 21 
2 |'se0 45 \E | 1-12) Ch | Al | 290 | 2.00x7.00| 4| CS | 18 | 416 | CNS| Y 7 | 4.00x3.37| 4.00x5.50| abedef | 74-18 | Zen(3)| 224| 7100 | 40%¢| 728412134) 22 
7 |'557  4\E | T-12| Ch | Al | 290/| 2.00x7.00| 4| CS | 18 | 416 | CNS| Y 7 | 4.00x3.37| 4.00x5.50| abedef | 74-18 | Zen(3)| 2%4| 7100 | 40%¢| 7284| 12134) 23 
7 |'5sr  4|E | T-12| Ch | Al | 280] 2.00x7.00| 4) CS | 18 | 416| CNS| Y 2} 9 | 4.00x3.37| 4.00x5.50| abedef | 74-18 | Zen(4)| 2%4| 9000 | 40%4| 7234|14234| 24 
7? |'ss7 | E | T-12| Ch | At 2.00x7.00} 4| CS | 18 | 416| CNS| Y 9 | 4.00x3.37| 4.00x8.50| abedef | 74-18 | Zen(4)| 214| 9000 | 40%4| 72841 1425¢| 25 
> |'ssr 4 |E | T-12| Ch | Al | 290 | 200x7.00| 4) CS | 18 | 416| CNS| Y 2| 9 | 4.00x3.37| 4.00x5.50| abedef | 74-18 | Zen(4)| 2%4| 9000 | 40%) 7284/1423, 26 
3 |'g9 SLE | T-12| Ch | Al i..... 2.00x7.00} 4/ CS | 18 | 416] CNS| Y 9 | 4.00x3.37| 4.00x5.50| abedef | 74-18 | Zen(4)| 214 9900 | 44 | 64 |1 27 
3 |'559 4 |Bo | JM | HG | Al | 96 | 1.62x5.90| 6| 4340] tt | 48| 4140| Y 7 | 4.00x3.00| 4.00x3.00| abce 24 | Ste |....| 4200] 50 | 50 |1088¢) 28 
3 |'599 4 |Bo | JM | HG | Al | 96/ 1.62x5.90} 6 | 4340] tt | 48| 4140| Y 7 | 4.00x3.00| 4.00x3.00| abce 24 | Str 3950 | 50 | 50 |1085¢) 29 
: 4|Bo | JM | HG | Al | 140 | 1.62x5.90| 5 | 4340 | + 48 | 4140 | Y 7 | 4.00x3.00| 4.00x3.00} abee | 54-24 | Ben 4000 | 50 | 5334/1 30 
) | 375 D 
32 BIN |... HG | CIA| 64 | 1.10x3.25} 3} 1045 | 814) 43 | 1045 | N 2 | 1.50x3.00] 1.50x3.00| Splash | %4-18 | Str | 1 | 415 | 1934] 2238) 3634) 31 
ly BIN |... HG | CIA| 19 | .625x2.40} 3| 1045| 8 | 27 | 1045|N 2 | 1.76x2.81| 1.73x2.87| abe %-18 | Str % 15%| 2136) 3814) 32 
(35 SIN |......|] HG | Cl | 30] 875x275) 3| 1045 | 714] 29] 1045] N 3 | 2.12x1.43] 2.12x1.18| abede | 18mm | Str | 1 2134] 24%| 35 | 33 
37m  &)E | CA | HG | Cl | 45 | 1.10x3.06) 4] 1045 | 8%| 46 | 1045| N 3 | 2.00x2.50| 2.00x1.87| abede | %-18 | Str | 1 | 610| 1924 26%) 41 | 34 
2 ae HG | CIA| 64 | 1.10x3.25} 3| 1 814] 43 | 1045 | N 3 | 1.50x3.00| 1.50x3.00| abe 74-18 | Ste |1 | 620} 19%] 2244] 4654 35 
35 BIN Lo. HG | CIA| 69 | 1.10x3.56] 4| 1045 | 103<| 66 | 1045 | N 3 | 2.00x4.18| 2.00x3.50| abe %-18 | Str |-1%4| 830 | 20 2H 5434| 36 
47 BBN fo, HG | CIA! 89 | 1.10x3.93] 4| 1045 | 103<| 66 | 1045 | N 3 | 2.00x4.18] 2.00x3.50| abe 44-18 | Ste | 134] 830.| 2054] 2518] 543¢| 37 
6 BSN HG | CIA! 82 | 1.25x3.87| 4| 1045 | 1134] 87 | 1045 | N 5 | 2.56x4.25] 2.56x4.25| abce | 74-18 | Str | 114] TI75 27%| 59%! 38 
6 SiN | HG | CIA| 126 | 1.43x4.68] 4| 1045 | 1314] 168 | 1045 | N 5 | 2.62x4.50| 2.62x4.50| abede | 7-18 | Str | 2 | 1720 | 25%| 3734] 74xx| 39 
05 SN HG | CIA| 150 | 1.43x5.25] 4 | 1045 | 1314] 168 | 1045 | N 5 | 2.62x4.50| 2.62x4.50| abede | %-18 | Str | 2 | 1730 | 25%| 3734] 74rx| 40 
(378 45 | N HG | CIA| 190 | 1.43x5.50| 4| 1045 | 1314] 168 | 1045 | N 5 | 2.62x4.50| 2.62x4.50| abede | %4-18 | Str | 2 | 1740 | 25%! 3734 rave 41 
3% « 4&/E | CA | HG | Al | 37/| 1.00x3.50/ 4] 1045| 8 | 40| 1045] N 7'| 2.62x2.00| 2.62x1.25| abede | 18mm | Str | 124/ 1000 | 2244] 2814 42 
437 § 4/E | CA | HG | Al | 48 | 1.00x4.00) 4) 1045 | 9834) 48 | 1045 | N 7 | 2.62x2.75| 2.62x1.62| abede | 14mm | Str | 124] 1185 | 2034| 27%| 5748] 43 
a7 BN I... HG | CIA] 82 | 1.25x3.87} 4| 1045 | 113<| 87 | 1045 | N 7 | 2.56x4.25| 2.56x4.25| abce | %4-18 | Str | 124! 1475 | 2334] 33%4| 72;%| 44 
05 SIN |... HG | CIA| 106 | 1.25x4.31| 4| 1045 | 113<| 87 | 1045 | N 7.| 2.56x4.25| 2.56x4.25| abce | 74-18 | Str | 2 | 1565 | 2434) 3314 45 
08 4S iN |... HG | CIA| 126 | 1.43x4.68} 4} 1045 | 1314| 168 | 1045 | N 7 | 2.62x4.50| 2.62x4.60| abede | 74-18 | Str | 2 | 2330 | 27%4| 3754] 9134) 46 
2 HG | CIA| 150 | 1.43x5.25] 4} 1045 | 1314| 168 | 1045 | N 7 | 2.62x4.50| 2.62x4.50| abede | 74-18 | Str | 2 | 2360 | 27%4| 3734| 9134] 47 
3 MIN |... HG | CIA| 190 | 1.43x5.50} 4 | 1045 | 1314| 168 | 1045 | N 7 | 2.82x4.50| 2.62x4.60| abcde | 74-18 | Str |'2 | 2380 | 27%4| 3734| 9134) 48 
* | 
375 M{N f...... we | Ci i..... 1.00x3.75| 3| Al gu|.....) cs | Y 2 | 2.00x2.00| 2.00x2.00| Splash | 18mm | Str 54| 200 | 15;%| 2434| 177%| 49 
32 iN Io... HG | Als | 15 | .750x2.56) 4] CS | 714; 26|cS | Y 2 | 1.75x1.87| 1.75x2.00| abee | 18mm | Zen | 5 300 2254| 2844| 50 
375 iN |... HG | CI | 19 | .625x2.44)3/ CS | 714) 22/ CS | N 2 | 1.50x2.75| 1.50x2.75| abee | 18mm | Zen | 1 | 347| 17% airs 3414) 51 
‘378 4|N |...... HG | Al | 15 | .750x2.56) 4] Al 74| 18|/cs |Y 3 | 1.75x2.50| 1.75x2.50| abee | 18mm | Zen | 1 19. 4| 52 
378 4)N |... HG | Al .875x2.75| 4| Al 814, 30| CS | N 3 | 2.00x2.50| 2.00x2.50| abc 18mm | Zen | 1 | 520 | 1814] 25%4| 3954] 53 
375 HIN |... HG | Al | 15 | .750x2.56] 4] Al 74| 18|CS | Y. 4 | 1.75x2.50| 1.75x2.50| abee | 18mm} Zen | 1%4| 515 | 24 34| 4374| 54 
315 IN joo... HG | Al | 28 | .875x3.00| 4/| Al 814] 28; CS | N 7 | 2.00x2:56| 2.00x2.56| abe | 18mm | Str | 114 20;%| 2634| 4914| 55 
375 4/N |... HG | Al | 28 | .875x3.00} 4/| Al 8i4| 28| CS | N 7 | 200x2.56| 2.00x256| abce | 18mm| Str | 184] 810 | 224%| 26% 56 
378 MIN |... HG | Al | 28 | .875x3.00} 4] Al 814} 28; CS | N 9 | 2.00x2.56| 2.00x2.56] abce | 18mm | Str | 184| 1050 2s * ears 57 
iin MIN |... HG | Al | 28 | .875x3.00/ 4| Al 814} 28| CS | N 9 | 2.00x2.56| 2.00x2.56| abce | 18mm | Str(2)| 114] 1100 26;| 6254) 58 
312 HIN |... HG | Al 8 | .625x2.12) 4} 1045] 6 | 14/| 1045] N | 1.56x1.25/2(9)| ND1207 | ND1207 | abede | 14mm | Op 54| 143 | 143§| 2044! 2135] 59 
375 4/E | CA | HG | Cl | 30 | .875x2.75| 4| 1045| 7%) 29 | 1045 | N | 1.75x1.06) 3 | 2.12x1.18| 2.12x1.43] abede | 18mm 1 9 | 2634| 2734| 60 
375 IN |...... HG | Cl | 43 | .875x2.68} 5 | 1045| 6 | 28| 1045 | N | 2.00x1.37| 3 | 2.25x1.62) 2.25x1.62) a 18mm | Op |1 | 338 | 17%4| 25%4| 2814) 61 
434 4|E | CA | HG | CI | 45 | 1.12x3.03} 4| 1045] 884] 46 | 1045 | N | 2.00x1.50| 3 | 2: 2.50| abede | 74-18 1 173 32%} 62 
434 ()}E | CA | HG | Cl | 58 | 1.12x3.06| 4] 1045| 884] 57 | 1045 | N | 2.:25x1.75| 3 | 2.62x1.75| 2.62x2.25| abedeg| 18mm | Op |.114] 670 | 2124| 3834! 33:6] 63 
375 ()|E | CA | HG | Cl | 69 | 1.12x3.31/ 4| 1045 | 884] 57 | 1045 | N | 2.25x1.75| 3 | 2.62x1.75| 2.62x2.25| abcdeg | 18mm | Op | 134) 680 | 2114 3854| 33.4) 64 
378 4|E | CA | HG | CI | 76 | 1.31x3.87| 4| 1045 | 1014) 86 | 1045 | N | 2.37x2.12| 3 | 2.37x2.12| 2.37x2.75| abedeg | 74-18 | Op | 1%4| 875 | 21%4| 35 | 37%) 65 
375 4&/E | CA | HG | CI | 85 | 1.31x4.06] 4] 1045 | 1014] 86 | 1045 | N | 2.37x2.12| 3 | 2.37x2.12) 2.37x2.75| abedeg | 74-18 | Op | 114 21%4| 35 | 37%) 66 
375 4/E | CA | HG | Cl | 96 | 1.31x4.06} 4] 1045 | 1014) 85 | 1045 | N | 237x212] 3 | 2.37x2.31| 2.37x2.75| abedeg | 18mm | Op 114| 1025 | 2014| 3715| 39%| 67 
375 45|E | CA | HG | Al 1.00x3.85 4| 1045] 8 | 40/1 N | 2.00x1.50| 7 | 2.62x1.25| 2.62x2.00| abcde | 18mm| Op | 1% 1914| 31 | 3934) 68 
375 45}E | CA | HG | Al | 45 | 1.00x3.85| 4] 1045 | 834 1045 | N | 2.25x1.50| 7 | 2.62x1.62| 2.62x2.75| abede | 18mm | Op | 114] 890 | 20% 3434 43}4| 69 
434 45|E | CA | HG | Al | 45 | 1.00x4.00| 4| 1045 | 834] 48 | 1045 | N | 2.25x1.50| 7 | 2.62x1.62| 2.62x2.75| abcde | 18mm! Op | 184| 920 | 20%) 343 70 
434 ()}E | CA | HG | Al | 60 | 1.37%3,62} 4| 1045 | 1017] 85 | 1045 | N | 2.62x2.00| 7 | 3.25x1.75| 3.25x3.00| abcdeg | 18mm. | Op | 134| 1350 | 2354) 41 3 5084] 71 
375 4h)}E | CA | HG | AL | 64 | 1.37x3.87| 4] 1045 | 1014] 85 | 1045 | N | 2.62x2.00| 7 | 3.25x1.75| 3.25x3.00| abcdeg | 18mm | Op | 134| 1390 | 2354) 4113) 5034) 72 
50 @-30/E | CA | HG | Al | 70 | 1.37x4.25] 4| 1045 | 10%) 83 | 1 N | 2.75x1.75| 7 | 3.00x1.87| 3.00x3.00 e | %-18 | Op | 134) 1225 | 2414) 3934] 46%] 7 
500 (y)}E | CA | HG | Al |..... 1.62x4.37| 4 | 1045 | 1184] 133 | 1045 | N | 3.00x2.25| 7 | 3.50x2.00| 3.50x3.50| abedeg | 18mm | Op | 2 | 1 4634\ 5543] 74 
500 (h)} E | CA | HG | Al | 103 | 1.62x4.87) 4] 1045 1134) 133 | 1045 | N | 3.00x2.25) 7 | 3.50x2.00) 3.50x3.50 eg | 18mm | Op | 2 | 1930 | 2584| 48%¢| 5544] 75 
500 (h)} £ | CA | HG | Cl | 262 | 1.87x5.00| 4| 1045 | 1317] 195 | 1045 | N | 3.37x2.37| 7 | -4.00x2.56| 4.00x3.56| abedeg | 18mm | Op | 24 5074| 6554 76 
562 (ht)! E | CA | HG | Cl | 292| 1.87x5.50] 4| 1045 | 1314] 195 | 1045 | N | 3.37x2.37| 7 | 4.00x2.56) 4.00x3.56| abcdeg | 18mm | Op | 214) 3050 30% 507%) 6554 
562 (hy)! E | CA | HG | CI | 304 | 2.00x6.00| 4 | 1045 | 153<| 314 | 1045 | N | 3.25x2.75| 7 | 3.75x3.75| 3.75x5.50| abedeg | 18 mm 216! 5 3143| 6143| 76 | 78 
496 30/£ | ca | HG | Cl | 776 | 2.25x7.75| 5 | 1045 | 183<| 474 | 1045 | N | 4.00x3.75| 7 | 4.25x4.81| 4.25x5.50| abcdeg | 74-18. | Op(2) | 21410640 | 4814 B54 79 
o ()|E | TS | HG | Al | 110 | 1.62x4.50] 4| 1045 | 1134] 133 | 1045 | N_| 3.00x2.25| 7 | 3.50x2.00| 3.50x3.50) abedeg | 18mm | Op | 2 | 1950 | 2534 4634 
375 4/E | st | HG | Al | 38] 1.00x3.03] 5| 1040| 93§] 40 | 1050 | Y | 2.18x1.34] 7 | 3.00x1.84) 3.00x1.93] abcde | 14mm_|Str(Dp)} 134] 973 | 2934) 4054) 4434) 81 
437 4/E | st | HG | AI | 43 | 1.00x3.03| 5| 1040| 944) 52| 1050 | Y | 2.18x1.34| 7 | 3.00x1.84) 3.00x1.93| abcde. | 14mm |Str(Dp)| 134) 973 | 2934 4414| 82 
437 4%\E |st |Ho | al | 45 | 100x346 5| 1040| 944| 52| 1050 | Y | 218x1.34| 7 | 3.00x1.84| 3.00x1.93| abcde: | 14mm |Str(Dp)| 154] 993 | 29%] 4054] 4414! 83 
4% |e |st | HG | Al | 45 | 100x346) 5| 1040| 94¢| 52| 1040 | Y | 218x1.34| 7 | 3.00x1.84| 3.00x1.93| abode” | 14mm |Str(Dp)| 1%4| 1051 | 29%) 4054] 4414| 84 
45)E | St | HG'| Al | 45 | 1.00x3.46) 5]....... 944] 52]...... Y | 218x134) 7 | 3,00x1.84| 3.00x1.93| abcdef | 18 mm |Str(Dp)| 15] 1280*|.....|.....|...-. 
ea of E | St | HG | Al | 30] 1.18x-.—| 5]....... RG, Y | 2.43x2.31| 7 | 2.87x2.09| 2.87x2.40| abedef | 18 mm |Zen(Dp)|....| 2275*|.....|.....]..... 86 
ea ‘45/N |N |ch | ct | 24|.812x278]3| MS | 93} 34| 1040] Y | 1.94x1.30) 3 | 2.33x1.92| 233x1.75t abee | 14mm | Car | 124) 364} 19. | 2634) 2634) 87 
310 45/—E |'Mo | HG | Al | 10 | 625x237) 4] Al 8 1045 | Y | 1.00x1.00| 2 (9) (s) TY 18 mm _| Str 54| 70*| 1734) 1634| 15 | 88 
a 45| Bo |-Mo | HG | Al | 26 | .937x3.00| 4| 1035 | 914! 33 | 1045 | Y | 1.37x1.37| 2 (9) Bp<the, dc. 18mm | Str | 1 | 180% 18 : 34 1834] 89 














- (For abbreviations see pages 66 and 67) 
SB March ‘15,1945 : 65 








American Gasoline 



















































































—_— 
MAXIMUM a VALVES 
BRAKE Hp. - <a 
at Specified R.P.M.| — i eae 
8 : Le - Max. Head} Min. Port Stem 
7 4 * oe £iss 4 Diameter | Diameter Lift Diameter 
ENGINE 55 in sSe e |tz s (In.) (In.) (In) (In,) 
MAKE be 2 Ee |= s*= | |$= Be sided cteiselaiconiesnalobolnstiaetin 
AND =< =) = sé cc 3 eiss| |S ae 
3 MODEL s Ss wi S Ss c KS - a | €| s- 
= a” se = A] 2 3 = =| & o | 
E sc = 2 &< = Et< - =| e|/ te 
s eo 3 = s a 8 _ wae S Ss Sit. 4 3 3 a 
z & 3 a a a” c = Ess 3 i268) S| Sui f- 3 © 3 2 Z ° |§ 
2 3 Es = #3 /2/6& Bas |Slssisiec(/ es /2/8/2/8/2 1818 
a ra) za > Sz |a |S eas Oisfiaisd2/ FE (GE (HA | El EIR 
1 |Wieconsin............... VB-4) M,Tr,Ind 4-216x2%{ |11.4-2600|11.4-2600) 54.0) 4.75) 28-1600 (EA)| N | Se/| L| AUS | 1.13) 1.13) .938) .938).275 |.275 | .309 309 
ERE S ero VL-4| M,Tr,Ind 4-234x234 |14.1-2600|/14.1-2600) 65.0) 4.75/33.5-1600 (EA)| N | Se| L| AUS | 1.13) 1.13) .938) .938/.275 |.275 | 309 300 
0 RSS Se VE-4) M,Tr,Ind 4-3x34 22-2600) 22-2600} 91.9) 4.60) 50-1600 (EA)| N | Se/| L| AUS | 1.31) 1.31) 1.12) 1.12).275 |.275 |.309 |. 399 
4 |Wieconein............... VF-4) M,Tr,Ind 4-314x34 | 25-2400) 25-2400) 107.7) 4.60) 57-1600 (EA)| N | Se| L| AUS | 1.31) 1.31) 1.12) 1.12|.275 |.275 |.309 |. 399 
6 |Wieeensin. .............. VM-4) Tr,ind 4-314x314 | 28-2200 poe 4.75|72.5-1600 (EA); N | Se | L | AUS | 1.56) 1.56) 1.37) 1.37).275 |.275 |.309 | 399 
6 |Wheconsin................ VP-4) Tr,Ind 4-3}6x3}4 | 31-2200) 31-2200) 154.0) 4.75| 86-1600 (EA)| N | Se| L | AUS | 1.56) 1.56) 1.37) 1.37|.275 |.275 |.309 | 399 
Ea eee oe ner eg pee For other engines see SMALL GASOLINE POWER UNITS table | 
ABBREVIATIONS }—-Supe ps engine (10)—Red Wing Motor Co. CA—Cast Alloy Car—Carter ( arburetor 


$—Used in Bus engines; no liners used in 
truck engines °—Stellite faced 

*—Weight complete with ignition and car- 
buretor 

**—Pressure also to Camshaft thrust bearing 

"—Also available in reduction gear models 

*¥—Also available in R.H. rotation 

$—Tocco hardened 4—Weight per pair 

t—Rated with generator and water pump, 
but no fan or muffler 

tt—1500 Ibs. for model 179; model 178 in- 
cludes reduction gear and weighs 1905 

Ib. complete 





tI—8%{ in. for link rod; 12 in. for master rod 
(1)—6.20 ratio for Cars, 5.90 for heavy duty 


truck engine 
2)—Two used (3)—Three used 
4)—Four used 
(5)—156 ft. lb. torque at 2200 for cars; 156 ft. 
lb. at 2000 for heavy duty truck engine 
(6)—41%@ in. for 178 model; 36% in. for 
179 model 
ede P-- 178 model; 625% in. for 
9 


1 
(8)—Minneapolis Moline Power Implement 
Co. (9)—Ball Bearings 





(11)—Automotive Power Ratings 
(12)—Industrial Power Ratings 
a—Main Bearings 

(aa)—Forked rod, 88 oz.; Plain Rod, 50 oz. 
Al—Aluminum All oy 
Ala—Aluminum Alloy, Anodized 
Als—Aluminum Alloy with Steel Strut 
AS—Alloy Steel AUS—Austenitic Steel 
Ay—Alloy Iron B—Buses 
b—Connecting Rods 

BE)—Bare Engine BG—Bevel Gear 

—Used in both Intake and Exhaust seats 

c—Camshaft Bearings —Cars 


CAS—Cast Alloy Steel 
CHS—Chrome Nickel Silicon Steel 
Ci—Cast Iron CiA—Cast Iron, Anodized 
CM—Chrome Molybdenum 
CMT—Chromium Tungsten Steel 
CNi—Chrome Nickel Iron 
CNM—Chrome Nickel Molybdenum 
CNS—Chrome Nickel Steel 
CNT—Chrome Nickel Steel with Tungsten 
CS—Carbon Steel 

CSC—Carbon Steel, Case Hardened 
CT—Cast Iron, Tin Plated 
d—Wrist Pins 


Chain 


D—Dry Liners 
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GENERAL VALVES 
With With Standard Shipping | 
Bare Accessories 2 Weight 
- ( 
E pat e ee sihigis | 2 oe 
: gS if| ° eff |ge)2 | as i 
4 oe Cc ~~: = aleual @ ° 
ENGINE $ =z 4 s | £3 £3 “FP lé te 3) § £o 5 
MAKE a 5 Cf z 2/85 =5 £2 | = |Beles|° o= |5 #| 25 
; AND : = 3? |5| | 3 53 sy 3\“8\s | BB is. £| 5s 
MODEL = 3 z Py oF fs. | a. | 883 F siis\Sa| 55 (ge §| ae 
z 5 & B= |2| \s2| Exe | ses | 28 Suis) 25) "Ss 28 £ | 2 gh 
: =| # |g| §§ |£| sida) sae | gas | $82 | E igsiealsa| ge |82] 3 |e] 
a a Q - 2a 6|SjaS) Sra | Fre | SHG |S (Stisr|/ Sr) Fa ef) = ie EF 
1 |Atias Imperial...1LN29|Lanova | AC |1-334x3% | W| 4] 29) 6.5-1800 | 5.7-1800 | _5-1800 |15.50| 750| 76 | 72.84) 15-1100) 364)... Vi |1.06- .390 
2 |Atlas Imperial... 3LN29|Lanova [I AC |3-314x3% | W|4| 87| 20-1800 |16.5-1800 | 15-1800 |15.50| 750] 76 | 40.34) 45-1100] 604)... Vi |1.06- .390 
3 |Buda........ 4-DT-212\Lanova |C,T,Tr,R = |AC |4-354x5¥4 | D | 4 | 212/60.5-2300 | 49-2300 | 37-1800 |14.50| 725| 77 | 25.78|123.5-1400| 950)... Vi |1.37- 488 
4 |Buda......4-DTM-212|Lanova |M AC |4-35x5%_ | D | 4 | 212|60.5-2300 | 50-2100 | 40-1800 |14.50| 725| 83 | 24.6 | 132-1400|....| 985 |VI |1.37- .486 
5 \Buda........ DT-226|Lanova (C,T,Tr,R § |AC |4~3%4x5% | D | 4 | 226/58.5-2000 | 48-2000 | 39-1800 |14.50| 725| 76 | 24.34] 132-1400| 950|....... Vi |1.37~ 488 
6 |Buda........ 6-DT-278|Lanova |C,T,Tr,B |AC |6-35¢x44 | D | 4 | 278} 82-2600 | 69-2600 | 47-1800 |14.50| 725| 74 | 23.54|161.8-1500/1105|..... VI |1.37- 486 
7 \Buda........ 6-DT-294|Lanova |C,T,Tr,B AC |6-354x4%4 | D | 4 | 294) 85-2400 | 71-2400 | 51-1800 |14.50| 725| 76 | 21.94] 177-1500|1115|..... Vi |1.37~ .486 
8 \Buda........ 6-DT-317|Lanova |C,T,Tr,B  —|AC |6-354x5% | D | 4 | 317| 90-2300 2300 |52.5-1800 |14.50| 725| 73 | 21.64|185.4-1500/1133| VI |1.37- 486 
9 |Buda......6-DTM-317|Lanova |M AC |6-354x5% | D | 4 | 317| 90-2300 | 75-2100 | 56-1800 |14.50| 725| 78 | 22.3 | 195-1500|....| 1250 |VI |1.37- .46 
10 |Buda........ DT-389|Lanova |T,Tr,B AC |6-324x5}4 | D | 4 | 389] 96-2100 |74.5-2100 | 57-1600 |14.20| 725| 73 | 24.54|222.5-1100|1400)..... Vi |1.44- 476 
11 |Buda..... 6-DT-468|Lanova |T,Tr,B AC |6-414x5} | D | 4 | 468| 113-2000 | 89-2000 | 68-1600 |14.20| 725) 72 | 21.14|268.5-1100|1435|... VI |1.59- .478 
12 Lanova |M AC |6-434x5}4 | D | 4 | 468/ 113-2000 | 97-1800 | 75-1600 |14.20| 725| 79 | 23.7 | 308-1100|....| 1775 [VI |1.59- .47% 
13 Lanova |M AC |6-54x7_ | W | 4 | 909] 169-1500 | 152-1500 | 117-1200 |13.60| 725| 85 | 28.6 | 569- 900|. | 3350 [VI |1.90- 64 
14 Lanova |R,I AC |6-614x8%4 | W | 4 |1611| 217-1100 | 176-1100 | 135- 900 |13.00| 725| 75 | 50.94) 917- 650|6875|....... Vi |2.25~ .687 
15 Lanova |R,I AC 6615x634 | W | 4 |1742| 234-1100 | 192-1100 | 146- 900 |13.00| 725| 74 | 47.34] 991- 650|6900|....... VI |2.37- .687 
16 Lanova |R,I AC |6-634x634 | W | 4 |1879| 248-1100 | 203-1100 | 155- 900 |13.00| 725| 73 | 44.84| 1043- 650/6950|.. Vi |2.50- .687 
17 Lanova |M AC |6-634x8%4 | W | 4 |1879| 248-1100 | 222-1100 | 186-1000 |13.00| 725] 78 | 34.9 | 1140- 650|....| 6500 {VI |2.50- .687 
18 Lanova |i AC |6-634xE34 | W | 4 |1879| 248-1100 | 203-1100 | 155- 900 |13.00| 725| 73 | 58.14| 1043- 650|9000)..... Vi |2.50- .687 
19 Lanova |T,Tr,B, AC |6-514x6}¢ | W | 4 | 844] 180-1800 | 150-1808 | 96-1200 |13.00| 725| 75 | 29.84] 460-1100|2850|.. VI |2.00- .540 
20 Lanova |M AC |6-5'4x6}4 | W | 4 | 844/ 180-1800 | 158-1800 | 112-1300 |13.00| 725| 81 | 34.8 | 518-1100)....| 3900 |Vi |2.00- .540 
21 $-844|Lanova |T,B,Tr,! AC $ Bos W | 4 | 844] 225-1800 | 185-1800 | 140-1400 |..... 725| 94 |...... 530-1250)... .|....... vi |2.00- .540 
22 Lanova |M AC |6-5%4x6!4 | W | 4 | 844| 225-1800 | 195-1800 | 147-1400 |... 725| 99 |... 635-1250|... |... VI |2.00- .540 
23 Lanova |T,R,I AC |8-5%4x6%4 | W | 4 |1125| 239-1800 | 197-1800 | 148-1400 |13.00| 725| 75 |... .. 570-1100|... |... VI |2.00- .540 
24 Larova |M AC |8-534x6}4 | W | 4 |1125| 239-1800 | 210-1800 | 160-1400 |13.00| 725| 80 ||... 695-1100]... |... VI |2.00- .540 
25 |Buda Lanova |T,Tr,! AC |8-514x6!¢ | W | 4 |1125| 300-1800 | 242-1800 | 184-1400 |..... 725| 93 |... 700-1250)... |... Vi |2.00- .540 
26 |Buda...*8DCSM-1125|Lanova (M AC |8-5}4x614 | W | 4 |1125| 300-1800 | 260-1800 | 198-1400 |... 725|100 |... 850-1250]... |... Vi |2.00- .540 
27 |Caterpilier....D-17000/Own = |M,I,R PC a mest W | 4 |1662|t182- 950 | 174- 950 | 131- 950 |15.5 |..../ 66 | 61.14 tos2- 7on|no0g|9988 () VI |2y%-. 408 
28 |Caterpillar....D-13000/Own |Tr,M,R,I1 = |PC W | 4 |1246| {150-1000 | 145-1000 | 115-1000 |15.5 |....| 73 | 48.84] 842- 800|5610|7450(b)|VI |2%,-.488 
29 |Caterpiliar.....D-8800/Own —[Tr,M,! PC |4- W | 4 | 831/f102-1000 | 98-1000 1000 |15.5 |....| 75 | 55.74| 561- 800/4400/5530(b)|VI |2y,-.488 
30 |Caterpillar.... 00\Own _—| Tr, MI PC |6-414x535 | W | 4 | 468/} 82-1600 | 78-1600 | 62-1600 |16.5 |....| 66 | 48.44 $00-1100|900019780 (b) VI |142-.378 
31 |Caterpiliar.... D-4400/Own _——{Tr,M,,! PC |4-4%4x5¥4 | W | 4 | 312|t 55-1600 | 52-1600 | 41-1600 |16.5 |....| 65 | 58.54! 194~1100/2400|3090(b)|VI |14/-.375 
32 |Caterpillar.....D-3400|0wn —[Tr,M.,! PC |4-3%x5 | W | 4 | 221/ 34-1650 |32.5-1650 |25.2-1650 |17.5 |....| 55 | 75.04] 127-1100|1890|2450(b)|Vi | 1)4- .331 
33 _ ee M12|......... M AC (6-3%x5 =| N | 4/331)... 82-2400 |.......... 14.75| 750|....| 82.0 | 206-1200....| 1745 |v |1.56- .375 
34 |Climax......... -148|0wn —_—|,M,GS PC |2- W | 4/ 149} 22-1200 |.......... 18-1200 |16.00} 450) 80 | 10.0 | 97-600 |2000) 2500 vi |1.75- .42 
35 |Climax......... D-297\0wn _—|,M,GS PC Ww |4| 298) 44-1200 |. 36-1200 |16.00| 450} 80 | 8.0 | 197-600 |3000| 3500 [vi |1.75- .42 
36 |Cooper-Bessemer(I)EN|......... M,R,I Di |8-8x104_ | W | 4 /4222).......... 450- 400- 900 |..... 800| 83 | 40.0 | 3300- 600)... .|16000 [VI |3.12- .757 
37 |Cooper-Bessemer(V)GN|......... M.R,I Di |8-10}<x1334| W | 4/9353)... . 925- 750 | 750- 750 |... .. 750| 85 | 48.0 | 7400- 450)... .|36000 [Vi |4.00-1.12 
38 |Cooper-Bessemer.FW6|......... M.R,I DI |6-9x10¥4 © | N | 4 4007). 22... 600-1000 |... 1000/118 | 30.5 |..........).... 18300 [VI |2.50- .718 
39 |Cooper-Bessemer FW8|......... M.R,I Di |8-9x10 I nn cscy ansdesnecensts 800-1000 |... 1000/118 | 26.0 |... 202.2}... 20800 |vi |2.50- .7!8 
40 |Cooper-Bessemer.....|......... M.R,I Di |12-8x1 EL). Rees eeseneser 1200-1000 |: 1000118 | 18.3 |... 2.2 oc). 22000 |vi |2.50- .718 
41 |Cooper-Bessemer.....|......... M.R,I DI |16-9x1034 | N | 4 [10685 of cle. 1600-1000 |. ° 1000/1198 | 17.6 |... 25... -]: 28000 {VI |2.60- .718 
(For abbreviations see pages 68 and 69! 
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PISTONS CONNECTING CRANKSHAFT CARBU- OVERALL 
eee . RODS RETOR | — | DIMENSIONS 
— g a n. 
Seats * ¢ 2 Crank- | MAIN BEARINGS & ae 
bi Wats 2| {el : is 
r é Hs . 5 |% 4 ete Diameter and | = 4 
| = 2 => = 2 2 |Z. 2 ” Length (In.) 5} r= = 
=: it <= i cs = => 
3\%|82/ 4 so} 15 |§ $2| 66 g| 52 s | 35 i 
§\5 |s=|%|a/ Fs as s| a |22/zel a iS] 82 Is lez s 
~| ¢ | Sul S$ i\|28| cs |3| & | s8/23S\ | 2] GF |S e = - © 25/5|/2/8/= 
elt 4 S a s = S 23) 3° s c Ea £ = . a. x = oa o © 
$|%/ $s = |33| ss2/5| 3 | s8\sz| = |3) 2 | 5) = 3/5 /|2]s |8\53/F)/2)3/5 
E\E\|£¢| S&S | = |3a/ aos |2| = (65/36) SF |S) oS |2| «& 3° a + 2 
45|Bo | Mt | HG | Al | 9.5 | .625x2.06} 4 | 1035 | 634) 16 | 1045 N | 1.62x1.00) 2 | Timken | Roller PS 18 mm | Zen 34| 233*| 18 | 19% 1 
4|Bo | MI | HG | Al /11.5 | .625x2.06) 4 | 1035) 634) 16 | 1045 N | 1.62x1.00) 2 | Timken | Roller PS 18 mm | Zen 4 233*| 18 | 193% 2 
45|Bo | Mi | HG | Al 16 | .750x2.56} 4 | 1035 | 834) 22 | 1045 | N | 1.75x1.12) 2 | Timken | Roller PS 18 mm | Zen %| 285*) 2114) 2514) 25%) 3 
4|Bo | Mit | HG | Al |18.2 | .750x2.56} 4 | 1035 | 8%) 22 | 1045 | N | 1.75x1.12| 2 | Timken | Roller PS 18 mm | Zen %\ 285*) 2114) 2514) 2534) 4 
4 | Bo | MI | HG | Al {24.5 | .937x2.75| 4| 1035 | 834; 29 | 1045 | N | 1.75x1.25| 2 | Timken | Roller PS 18 mm | Zen 1 418*| 24 | 258 6] 5 
4|Bo | Mi | HG | Al |28 .937x2.75| 4| 1035! 8% 1045 | N | 1.75x1.25| 2 | Timken | Roller PS 18mm | Zen 1 418*| 24 2584 28 6 
For other engines see SMALL GASOLINE POWER UNITS table 7 
ABBREVIATIONS—Cont. (H)—Horizontal Motor ML—Mechanical Lubricator System Str—Stromberg Carburetor _ 
DC—Durachrome Castings HC—Helical Gear and Chain Mo—Molybdenum MS—Manganese Steel t—Tappets and Valve Mechanism 
DFS—Drop Forged Steel HG—Helical Gear N—No or none NCI—NickelCast Iron T-12—Thompson Products No. 12 
Dia—Diachrome Dp—Duplex HH—Horizontal in Head (Valves) NIS—Nickel Cast Iron, Stellited : T—Valves, Opposite (T-Head) 
em Ch ak ee iE mong” al : Op—Optional La an cu {i Tao oa 
¢_Timing Gears or Chain —High Speed Stee —Pump Splash system —Tilotson Carburetor —Tractors 
E—Used on Exhaust valve seats 1—In Head (Valves) Iin—Integral r—Reverse Gear RC—Rail Cars TS—Tool Steel Tun—Tungsten Steel 
(EA)—Engine with Standard Accessories Ind—Industrial Jad—Jadson 1-S SA—Special Alloy . SB—Spiral Bevel Gear W—Wet Liners WA—Wausau Alloy 
Ecl—Eclipse f—Accessories drive ME peep suet Me | aero Carburetor hes diel pall el ey, v Tea 
Fa—Fire Apparatus —Intake 30°, Exhaust 44° e—Separa' pur Gear x —Sodium oole: ~~ 
F—In Head and Side (“F” Head) L—Valves at Side (L-Head) Sho—Shore Carburetor Zen—Zenith Carburetor 


FA—Fire Apparatus 
g—Rocker Arms and Shafts 
(h)—Intake 30°, Exhaust 45° 


(m)—2 Engines—8 cylinders each 
M—Marine MA—Molybdenum Alloy 
MiI—Moly Iron 


Sil—Silcrome Steel 


Spec—Special SS—Semi-Steel 
St—Stellite Steel 


ZC—Zenith or Carter 
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PISTON CONNECTING MAIN INJECTION START- OVERALL 
VALVES PISTONS PIN RODS BEAR- SYSTEM ING DIMENSIONS 
a a Sit ee METHOD 
a = s |- 
ec oe 
S 4 i le : : 

ae £ = ra) c 2 |g 3 se 

e nd > 2 a Ss ie 4 = 

= = s siz 5 2 < 

~~ Ss = c °o i] = = 

PS 3 |s : =) 212 S| le |S/2/7T IE 3 s 

= c @ H sS a Tard oc = 

x. z_|$|8| 3 u) €18.| |alele|9) Be) =| 21 8 |33 s e. 

se = |\es|/ Bla) & i & | ss Ei/sieit] Fel s| lz let = i: od 

é. E + = c - o 2 oe > a le e Ss ~ es oa e = 

<s sai >/zZels|o| & pan = =. 1 a 3 Sisis ce @ ’|} gs |= I 23 | s Ls 

22 |5|8/de\s/s] 2. |3) &| F/Be/2 Ble] elsidlge)s |= | = lee « £ s | 32 |= 

gs |=|E\szlelci s2 |3} 3 | B/E8|Sl\8/3|3 E/E (85/213) 8 8 S12) 2 | F | $8 le 

do |£|/a |seiziz2) o= |3| & o/3Sa/z;/0/f/f Sido lati a|/2& |} 5 S2z/E\/eF} Se e ae bo 
-96- .390/Alu | 4.25) 1.20) 3 | 2 |.937-2.75) F X1335| 7.56) 2.50) 2 |2.25,AB |AB {iC .|AB |Op 45 |Op |E-H at 201% 36H 1 
-96- .390/Alu | 4.25) 1.20) 3 | 2 |.937-2.75) F X1335; + =7.56| 2.50) 4 |2.25|AB (AB {C AB |Op 45 |Op |E-H | 31 235% 34% 2 
1,18- .486/Alu | 4.93) 3.00) 3 | 2 |1.25-2.92) F 1035} 9.50) 3.41) 5 |3.00/AB (AB iC B-P |DeL | 46 |DR {Ele 3345 2534 3614 (12); 3 
1,18 .486/Alu | 4.93) 3.00) 3 | 2 |1.25-2.92) F 1035 9.50) 3.41) 5 |3.00,:AB (AB {iC B-P |DeL | 46 |DR |Ele 467% (11)| 26% 3334 (12)) 4 
1,18 .4e6/Alu | 4.93) 3.36) 3 | 2 |1.25-3.06) F 1035 9.50) 3.41) 5 |3.00,\AB (AB [C B-P |DeL | 46 |DR {Ele 33 2534 3614 (12)} 5 
1,18- .486/Alu | 5.06) 3.00) 3 | 2 |1.25-2.92) F 1035; 9.50) 3.41) 7 |3.00|AB (AB {C B-P |DeL | 46 |DR /|Ele | 42 27 354$(12)| 6 
1,18- .486/Alu | 4.93) 3.00) 3 | 2 |1.25-2.92) F 1035} 9.50) 3.41) 7 |3.00/AB (AB (C B-P |DeL | 46 |DR /|Ele | 42 27 35 3} 7 
1,18- .486/Alu | 4.93) 3.00) 3 | 2 |1.25-2.92) F 1035} 9.50) 3.41) 7 |3.00/AB (AB {iC B-P |DeL | 46 |DR /|Ele | 42 27 3545(12)/ 8 
1,18 .486)Alu | 4.93) 3.00) 3 | 2 |1.25-2.92) F 1035 9.50) 3.41) 7 |3.00,:AB (AB [|C B-P |DeL | 46 |DR {Ele 54;% (11) at 34% (12); 9 
1,31- .476|Alu | 5.25) 3.84) 3 | 2 |1.50-3.18) F 6140; 11.00) 4.87) 7 |3.00/|AB (|AB |C B-P |DeL | 46 |DR |Ele 4816 25 37¥% (12)| 10 
1.37- .476|/Alu | 5.25] 4.48) 3 | 2 |1.50-3.56) F 6140} 11.00) 4.87) 7 |3.00|AB {AB j|C B-P |DeL | 46 |DR /Ele oii 2587 37y% (12)) 11 
1,37- .476|/Alu | 5.25) 4.48} 3 | 2 |1.50-3.56) F 6140} 11.00) 4.87) 7 |3.00/;AB (AB jC B-P |DeL | 46 |DR jEle | 6134(11)| 29% 36% (12)} 12 
1.78- .540/Alu | 8.00) 9.30) 3 | 2 |2.00-4.37| F 140} 14.25) 13.10) 7 |3.50/AB (AB ([C P-S |DeL | 46 |D-N |E-G | 887; (11) 3214 4 12)) 13 
2.02- .687/Alu | 9.31/17.50) 3 | 2 |2.75-5.03) F 1035} 17.75) 28.51) 7 |4.50;|AB |AB jC P-S |DeL | 46 |D-N |E-G | 86 seit 623; (1 14 
2.12- .687/Alu | 9.31/17.50] 3 | 2 |2.75-5.28) F 1035} 17.75) 28.51) 7 |4.50;AB |AB |C P-S |DeL | 46 |D-N /E-G | 86 38 62;4(12)| 15 
2.16- .687/Alu | 9.31/19.19] 3 | 2 |2.75-5.53) F 1035} 17.75) 28.51) 7 |4.50/;AB |AB {|C P-S |DeL | 46 |D-N /E-G | 86 3845 62;% (12)| 16 
2.16- .687/Alu | 9.31|19.19| 3 | 2 |2.75-5.53) F 1035; 17.75] 28.51) 7 |4.50/AB {AB (|C P-S |DeL | 46 |D-N |E-G [11474(11)| 373% 625% (12)| 17 
2.16- .687|Alu | 9.31/19.19] 3 | 2 |2.75-5.53) F 1035} 17.75) 28.51) 7 |4,50/|AB (AB jC P-S |DeL | 46 |D-N |/E-G | 95: 48 824, (12) 18 
1.87- .540/Alu | 6.75) 6.70) 3 | 2 |1.75-4. F 1040} 12.50) 10.62) 7 |3.75,AB (AB (iC Com |Com | 46 |L-D |E-G | 58 ot 48 19 
1.87- .540/Alu | 6.75) 6.70) 3 | 2 |1.75-4.50) F 1040} 12.50) 10.62) 7 |3.75|AB (AB {|C Com |Com | 46 |L-D |E-G | 83 30% 20 
1,87- .540/Alu | 6.75) 6.70) 3 | 2 |1.75-4.50) F 1040} 12.50) 10.62) 7 |3.75|AB |AB jC Com |DeL | 46 |L-D |E-G | 58% 3244 484 21 
1.87- .540/Alu | 6.75) 6.70) 3 | 2 |1.75-4.50) F 1040} 12.50) 10.62) 7 |3.75|AB JAB (|C Com |DeL | 46 |L-D |E-G | 89% 6; 45% 22 
1,87~ .540/Alu | 6.75) 6.70) 3 | 2 |1.75-4.50) F 1040} 12.50) 10.62) 9 |3.75;AB {AB (|C Com |Del | 46 |L-D |E-G | 73 3044 484 23 
1,87- .540/Alu | 6.75) 6.70) 3 | 2 |1.75-4.50) F 1040) 12.50 -62) 9 |3.75,AB |AB jC |Pi |2000).....).....]..... 46 |L-D |E-G |1014% 3644 24 
1,87- .540/Alu | 6.75) 6.70) 3 | 2 |1.75-4.50) F 1040} 12.50) 10.62) 9 |3.75,AB |AB (|C |Pi |2000).....).....}..... 46 |L-D |E-G | 83 3214 25 
1,87- .540/Alu | 6.75] 6.70) 3 | 2 |1.75-4.50) F 1040} 12.50) 10.62) 9 |3.75,AB |AB (|C {Pi |2000).....).....]..... 46 |L-D |E-G (101% 3644 462; 26 
24- .468/Alu | 9.18)..... 4 | 2 |2.37-4.75) F 1045} 16.00)...... 5 |4.00/Own |Own |C Own |Pur | 35 |Own |G 88 42h, 6614 27 
2¥,- .468/Alu | 9.18]..... 3 | 1 |2.37-4.75) F 1045} 15.00)...... 7 |3.75|Own |Own |C Own |Pur | 35 |Own |G 8714 60 28 
2¥,- .468)Alu | 9.18)..... 3 | 1 |2.37-4.75) F 1045; 15.00)...... 5 |3.75|Own |Own |C Own |Pur | 35 |Own |G ne 40 58: 29 
1#- .375/Alu | 6.12)..... 3 | 2 |1.75-3.50) F 1045} 10.25)...... 7 |3.00}Own |Own |C Own |Pur | 35 |Own |G 67. 29% 48 30 
1#- .375/Alu | 6.18)..... 3 | 2 |1.75-3. F 1045} 10.25)...... 5 |3.00)Own |Own |C Own |Pur | 35 |Own |G 54 29% 45 31 
1#- .331/Alu | 5.50)..... 3 | 2 |1.56-3.00) F 1045} 10.25)...... 5 |2.75|Own |Own |C Own |Pur | 35 |Own |G 51 26 4334 32 
1,31- .375/Alu | 5.46) 3.25) 3 | 1 |1.12-3.25) F 1335} 10.43) 3.68) 7 |3.00\/Exc |AB jC Pur |Pur | 40 |AL /|Ele | 60;, 29 374} 33 
1.75- .422)NI | 6.12) 7.87) 4| 1 |1.75-3.50| F 1045) 11.50) 6.43) 4 |3.00,AB |AB jC CB iNug | 45 AL Ele | 46 32 53 34 
1,75- .422)NI | 6.12] 7.87] 4 | 1 |1.75-3.50] F 1045} 11.50) 6.43) 6 |3.00,AB (AB {|C CB iNug | 45 AL (Ele | 66 32 53 35 
2.65- .757/Alu |14.00/28.75| 4 | 2 |3.25-7.00| R 3140} 21.00) 54.0t) 9 |6.00|\0wn |AB  |C Pur |Cun |..../Own |Air |12814 30: 66 36 
3.75-1.125/Alu |17.17/58.00| 5 | 2 |4.00-9.37| R 1040} 27.00)135.7t|) 9 |7.50;0wn |AB  |C Pur |Cun Own |Air (15814 4244 83 37 
2.50- .718/Alu |10.64/40.3 | 4| 2 |3.12-7.50]) R 1040) 23.25)102.7 | 8 |7.25;0wn |AB_  |C Pur |Cun Own |Air (128 61 83 38 
2.50- .718/Alu |10.64/55.8 | 4 | 2 |3.12-7.50| R 1040) 23.25)102.7 |10 |7.25;0wn |AB |C Pur |Nug Own |Air |159 61 83 39 
2.50- .718/Alu |10.64|40.3 | 4 | 2 |3.12-7.50] R 1040) 23.25)167.6 | 8 |7.25|0wn |AB  |C Pur |Cun Own |Air |189 72% 85 40 
2,50- .718/Alu |10.64/55.8 | 4 | 2 |3.12-7.50] R 1040} 23.25|167.6 |10 |7.25}0wn |AB |C Pur |Nug Own |Air |158 724% 85 4a) 








March 15, 1945 


(For abbreviations see pages 68 and 69) 
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VALVES 
ENGINE Emin 5 (Lb, 
ne ” ) 
MAKE i > | 2 i 2 3 ra 
AND sf if] |g s l& |2e ¥ & 
MODEL 2 3 ~ e waa | 3 is_ia_is se : 
4 55 ; % 33 “= | |g2\8a| 5 s& 2 
s Se a |e | ge dat s6%/3 | $é |s a 
; 3 | 8 se |5| | ce | 8 | ste |S esekis_ | Es is s| 32 
3 z is| Se FI .| ee. | 888 | 3 gig) 22 = |32 g| as 
2 E 2 |8 i: =| 3i83| 22 | c= | 282 | & lasiesl sc ue les] £ || $5 
= 5 =. x aa Ea) Sa 3 Es 
iF z § {2| 28 |8| sles) sf2 | sec | $35 | 8 ediesise| 22 [22] 2 |) 2 
1 |Cummins........... AlOwn T,B,Tr,M,R,1 |DI |6-4x5 W | 4 | 377] 100-2200") 85-2200"| 57-1600|18.00| 750) 75 | 24.2 | 275-1200/1830| 2030 {VI |1.37- .408 
2 |Cummins........... H/Own T,B,Tr,M,R,! |DI |4-47<x6 W | 4 | 448] 100-1800") 83-1800 12008|17.00| 750) 74 | 32.8 | 340- 800/1930/ 3315 [VI |1.75- . 500 
3 |Cummins.......... H|Own T,B,Tr,M,R,! |DI |6-47<x6 W | 4 | 672] 150-1800") 125-1800 | 85-1400"|17.00| 750) 72 | 25.5 | 500- 800/2540) 3670 [VI |1.75- .500 
4 |Cummins........ *HS|Own T,B,Tr,M,R.1 (DI |6-474x6 W | 4 | 872] 200-1800") 175-1800 | 120-14008|14.00] 925/101 | 21.5 | 625-1400/3000| 4040 {VI |1.75- |500 
5 |Cummins.... . NH-600/Own T,B,Tr,M,R,! (DI |6-634x6 W | 4 | 743) 200-2100 | 174-2100 |.......... Se RE eet 575-1400) 2500)... .... Se: Geel. - 
6 |Cummins... *NHS-600|Own T,B,Tr,M,R,! |DI |6-5}4x6 W | 4] 743] 276-2100 |..........].......... i ee ee 710-1600/3520)....... <2) Webaeaae: 
7 |Falrbanks-Morse (4) 36|Own M,R,I TC |6-434x6 wi4/|5).......... 60-1200 |16.80] 800) 78 |...... 335-1060|....]....... eee 
8 |Fairbanks-Morse (5) 36|Own M.R,I TC |6-8%4x714 | W/ 4/1068). 150-1200 | 120-1200 |14.70| 800} 74|...... 660-1050|....|....... __ | Geegeres:: 
9 |Fairbanks-Morse (Othier sizes to| 2000 hp. availiable!) 
10 |General Motors. . .2-71/Own T,B,Tr,M,1,GS|DI |2-4%4x65 4111). =e 55-2000 | 30-1200 |16.00) 980] 70 | 16.24] 175-1000) 990/Varies |VI |No Valves 
11 |General Motors... .3-71/Own T,B,Tr,M,1,GS|DI |3-434x5 i cs ce 2000 | 45-1200 |16.00| 980) 70 | 13.9 | 263-1000/1150|Varies |VI |No Values 
12 |General Motors... .4-71|/Own T,B,Tr,M,1,GS|DI |4-434x5 Bil. | appease 110-2000 | 60-1200 |16.00) 980] 70 | 11.8 | 350-1000|1300|Varies |VI |No Vaives 
13 |General Motors. . .6-71/Own T,B,Tr,M,1,GS|DI |6-434x5 D | 2| 48).......... 165-2000 | 90-1200 |16.00) 980} 70 | 10.1 | 525-1000|1600|Varies |VI |No Valves 
14 |Gray Marine... ... ()\G.M.c. |M DI |6-4%4x6 cf.) 165-2000 | 120-1800 |16.00| 980] 62 | 20.2 | 525-1000)....| 2425 {VI |No Vaives 
15 |Hercules....... DIXD/Own Tr,M,1,GS {TC |2-444x4% | D | 4} 127 23.6-1600 |23.5-1600 |15.50| 750] 92 | 25.9 | 91-1300) 610) 610 [VI |1.62- .378 
16 |Hercules....... DOOC|Own T,Tr,M,1,GS |TC |4-4x4 D | 4) 226 2800 | 47-1800 |15.00| 750) 91 | 15.94) 162-1400] 750)....... Vi |1.62- .378 
17 |Hercules...... DOOD|Own T,Tr,MA,GS |TC |4-4%x4%4 | D | 4 66-2600 | 53-1800 |15.00| 750) 91 | 14.24) 182-1400] 750)....... Vi 11.62- .378 
18 |Hercules....... JXC|Own T'B,Tr,M,R,! \TC \6-3%x45 | D | 4 ~2600 | 59-1800 |15.00| 750| 87 | 16.14] 208-1500) 950)....... Vi \1.62- .376 
19 |Hercules...... DWXD|Own - (T,B,Tr,M,R,I [TC |6-434x D | 4| 404 115-2600 | 89-1800 |14.80) 750] 97 | 15.24] 320-1300/1350)....... Vi |1.68- .398 
20 |Hercules....... Own T,B,Tr,M,R,1 |TC |6~434x5' D | 4| 474i 112-2200 | 89-1600 |14.80| 750] 94 | 18.08} 350-1300|1600)....... Vi |2.00- .398 
21 |Hercules....... DRXC|Own T,B,Tr,M,R,1 |TC 146x514 D | 4| 529 125-2200 | 100-1600 |14.80| 750] 94 | 16.04} 400-1300|1600)....... Vi |2.00- .305 
22 |Hercules....... DFXD|Own T,B,M,R,LGS |TC |6-5}<4x6 D | 4 | 855 192-2100 | 182-1600 |14.80] 750] 94 | 15.48] 680~-1200/2500|....... Vi |2.37- .600 
23 |Hercules....... DFXE|Own T,B,Tr,M,R,I TC $50 D | 4| 895 202-2100 | 170-1600 |14.80| 750] 94 | 14.74] 710-1200|2500)....... Vi |2.37- .800 
24 |Hercules....... DEXH|Own T,B,Tr,M,R,! |TC 6 D | 4 | 935 217-2100 | 178-1600 |14.80| 750)....| 14.58] 750-1200/2575)....... Vi |2.60- .500 
| ere: 2R|Own MI PC |2-34x5}4 | D | 4| 106 17.3-1500 |16.6-1500 |16.00 85 | 64|  69-1200|1225| 1300 |VI |1.37- .372 
BD ovasecennees 4R|Own M,I PC |4-3)4x5%4 | D | 4 | 212 36.3-1500 | 33-1 16.00 85 | 44] 142-1200|....| 1750 |VI \1.37- .372 
_ sR 6R}Own M,I PC |6-34x54 | D | 4 | 317 55-1500 | 50-1500 |16.00 85 | 37.5 | 226-1200]....| 2300 [Vi |1.37- .372 
28 |International..... UD6/Own Tr,! PC |4-374x5 D | 4| 248 38-1500 |31.2-1500 |14.20 66 | 40.28} 185-850 |1253].......|VI |1.50- .500 
29 |international..... UD9/Own Tr, PC |4-4.4x5 D | 4| 334 53-1500 |42.4-1500 |14.40 67 | 35.34] 210-800 |1499)....... Vi 11.68- .500 
30 |International. .. .UD14|Own Tr,! PC 1 WwW 4] 481 66-1350 |§4.8-1350 |13.67 70 | 32.36] 303-750 |1771).......|VI |1.78- 
31 |International. ...UD18/Own Tr,! PC % | WwW] 4 | 681 100-1400 13.67 65 | 35.24] 436-750 |2817|....... Vi |1.78- .808 
32 |Kermath. .. DIX/Hercules |M TC |2-4x4%4 D |} 4} 113 27-1800 | 20-1800 |15.50| 750) 78 | 43.5} 81-1400).. 870 |VI |1.62- .376 
33 |Kerma DOO|Hereules TC |4-4x44 D | 4| 226 65-2600 | 49-2600 |14.50) 500) 66 | 24.5 | 162-1400|....| 1200 [VI |1.62- .378 
34 |Kermath .DJX\Hercules |M TC 4% 1D | 4| 298 63- 14.50) 600] 64 | 21.5 1600)....} 1355 |Vi |1.62- .378 
35 |Kermath........ DRX/\Hercules |M TC |6-4 D | 4| 474 113-1800 | 85-1800 |14.50] 475) 79 | 24.7 | 35@-1300]....| 2100 [VI |2.00- .386 
36 |Kermath........ DHX|Hercules |M TC D | 4| 707 160-1600 | 120-1600 |14.60] 475) 84 | 26.6 | 630-1400]....| 3182 [Vi |2.37- .500 
37 |Murphy........ ME-4|Own M,I,GS Di Me | W| 4| 678).......... 108-1200 | 90-1200 |17.00). 88 | 47.0 | 472- 900/4300 Vi |1.62d-.600 
38 |Murphy........ ME-6|Own M,I,GS Di |6-534x634 | W/ 4 /1013).......... 160-1200 | 135-1200 |17.00]....|88.5| 38.6 | 732- 880/5200) 7940 |VI |1.62d-.500 
39 |Murphy..... *ME-650| Own M,I,GS DI via W | 4/1013).......... 200-1200 | 165-1200 |14.00|....|107 | 37.0 | 960- 775|5900) 8190 | VI |1.62d-.500 
40 |Murphy....... ME-86/Own M,1,G$ DI \6-6x6 W | 4/1103).......... -00) . 90 | 34.5 | 8.30- 800/5200| 7940 /|VI |1.62d-.800 
41 |Murphy....... ME-46| Own GS Di |4-6x6 W | 4] 788).......... .00 90 | 43.0| 5 4300| 6350 | Vi |1.62d-.800 
42 |Red Wing. .. .42-54HP| Wau-Hes |M DI |4-4x5 wi4 90} 600) 65 | 25.6 | 155-1000 1100 |VI |1.62- .448 
43 |Red Wing. .. .58-60HP| Wau-Hes |M DI |4-454x wi4 .60] 500) 88 | 21.8 800 1200 |VI |1.75- .456 
44 |Red Wing. .. .65-75HP| Wau-Hes |M DI |6-334x wi4 .40| 600} 92 | 22.0) 174-1400 1300 |VI }1.62- .371 
45 |Red Wing. .100-125HP| Wau-Hes |M Di |6-4}4x8 | W/ 4 80} 800/107 | 17.0 | 370-1500 1800 |VI |1.87- .630 
46 |Red Wing. .160-180HP| Wau-Hes |M Di |6-6}<4x7 wi4 .40] 500) 89 | 33.9 500 Vi |2.50- .710 
47 |Red Wing. .180-200HP| Wau-Hes |M Di |6-7x wi4 30) 500) 87 | 30.8 | 1930- 500 5800 |VI |2.50- .710 
48 |Scripps 7000A,1A,2A,3A| Hercules |M TC \4-44x4% | D/| 4 60} 750) 90 | 23.1 | 185-1400 1200 |VI |1.62- .375 
49 | Scripps 8500A,1A,2A,3A| Hercules |M TC |6-4x414 Di4 60} 750} 88 | 21.1 | 238-1500 1436 |VI |1.62~ .375 
50 |Sterling M.S . 16-Bx9 wi4 .00/1000|120 | 19.6 | 2175-....|8800) 9600 [VI |2.37- .526 
51 {Sterling M.S . 16-Bxd wi4 .00|1000| 80 | 27.7 | 1425-....|8000} 9000 |VI |2.37- .525 
52 {Sterling M.S . .|8-8xd wi4 .00|1000/118 | 16.5 | 2880-....|9600/10700 |VI |2.37- .625 
53 | Sterling MS . .|8-8xd wi4 00/1000! 80 | 22.9 | 1922-..../9000/10100 {VI |2.37- .525 
84 | Superior MI TC |4-444x58% | Wi 4 .80| 675| 76 | 44.6 | 268-1200 1875 |\Vt |1.87- .432 
65 |Superior MI TC |6-4}4x8% | W/| 4 80) 675) 75 | 38.4 | 400-1200 2400 |Vi |1.87- .432 
86 | Superior MI TC |4-8)4x7 wi4 80} 750) 75 | 36.0 | 328-1200 3500 |Vi |2.25- .652 
57 | Superior M,I TC |6-6}4x7 wi4 .80] 750| 76 | 27.3 727-1000 4250 |Vi |2.25- .652 
58 |Superior.. . MI TC |8-5i<x7 wi4 80] 750) 75 | 34.9 985-1000 Vi |2.25- .652 
58 | Superior. . MI Di |6-84x10% | W | 4 .60| 750) 74 | 54.2 | 1760- 900 13000 |VI |3.12- .878 
60 | Superior MI DI |8-814x10i4 | W | 4 .50| 750} 74 | 50.0 | 2000- 900 16000 |VI |3.12- .875 
6t eoein..08 130HS|Hes T,Tr,! DI 4-394x5 wi4 .12| 600) 67 | 24.88) 142-1000) 695)....... Vi j1.62- .445 
62 |Waukesha..(14) 130HL|Hes T.Tr,! DI |4-4x wi4 .90| 500] 65 | 22.7 | 155-1000) 705)....... Vi |1.62- .445 
63 |Waukesha..(14) VRZH|Hes T,Tr,! DI bes: wi4 60} 500} 65 | 25.68) 229- 700|1050)....... Vi |1.75- .450 
64 |Waukesha..(13) 140HS|Hes T.B,I DI |6-4x5}5 | W/ 4 80] 600) 75 | 22.64) 342-1000)1510)....... Vi |1.87- .631 
65 | Waukesha. 13) 140HK| Hes T.B,I Di |6-4}4x535 | W | 4 80} 500) 74 | 21.08 1000/1550|....... vi |1.87- .631 
~ 66 | Waukesha (13) 145HK|Hes T,B,M,! DI |6-54x6 wi4 .60| 500] 77 | 17.68] 550- 900|1865| 2900 |Vi |1.87- .694 
67 | Waukesha (14)BWAKH/Hes T.B,M,R,) {DI 4x8 | WI 4 .20| 500| 71 | 23.04) 811- 700|3200| 3935 |Vi |2.37- .658 
68 |Waukesha. (14) 6(NKH/Hes M,I DI |6-7x8% wi 4}i .42| 500| 68 | 38.84| 1350- 650/6200| 7280 |VI |2.50- .713 
69 | Waukesha. .(14) 6LRH/Hes M,R,I DI |6-8)4x834 | W/ 4 .43| 600| 68 | 47.84] 1830- 550|10750| 9350 |VI |3.25- .750 



































; ABBREVIATIONS 
®—Without fan or muff’ er 
4—Based on automotive or industrial weight, 
p» all others on marine ' 
“eg full equipment but without radiato’ 


‘an 
*—BSupercharged t—Includes piston pin 
tt—From center line of crankshaft to top of 


+ at 
(1)—Aleo built in 6 cylinder models 












‘6s 





—Fan to flywheel housing 


3)—To top of water outlet (highest point) 


4)—Also built in 1, 2, 3, 4 and 8 cylinder 


models 
—Also _ in 8 cylinder model 


5) 

6)—Air, electr: 

—Also built in 1, 2, 3 and 4 cylinder models 
10)—Cast iron to 1600 R.P. 

above 1600 R.P.M. 


e 
(11)—Includes radiator 


» aluminum 


(12)—From bottom of pan to air cleaner 


mounting flange 


sabato power ratings 


14)—Industrial power ratings 


—Air (a)—Aluminum on 1, 2 and 3 cyl. 
AB—American Bosch AC—Air chamber 


AC—AC Spark Plug Co. 


A-E—American Bosch or Ex-Cell-O Corp. 


Aft—Aircraft 
AL—Electric Auto-Lite Co. 


AUTOMOTIVE and AVIATION INDUSTRIES 


Al—Alloy iron 
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Alu—Aluminum AM—Air-Mase . 
AT—Arma Steel, tin plated _ B—Buses 
© —Includes reverse and reduction gear 
Bendix or Bosch 
Brp—Deeme CligerCe, = Bur—B 
—Br arifier Co. urges 
Oe Guintwu~en.” 
Cof—Cofiman Cl—Cast Iron 
Com—Commercial Filters Corp. 



































































































































































’ 
Heavy O i 
dj@ther Heavy Oil Engines—Coneluded 
= 
PISTON CONNECTING MAIN INJECTION START- OVERALL 
ES VALVES PISTONS PINS RODS BEAR- SYSTEM ING DIMENSIONS 
<= eval INGS 2 METHOD 
2 ¥ le 8 
% = = < 3 3 
2 = =f ’ S 2 is = 
€ s| | gifilz y Bis < |5 = 2 
r Es 5 = 2 3/|& ¢ ° + 2 | E = s 
5 = |8|/ 8 = ui | 3/3 e/ele| (Bel =]e| s \sz z 3 
2 z > a =| = < 5 i<a ei\Ee\2 =~| | = = = c ae 
S fs 2|es/e£| & (1 2 ©/$3| |=|e@)/s if] =] s|% \es c q | eg 
= a2 (zlelesicic| 2 isi z 2 lzelslF/ =e] eleles s|¢|z=| § |i: L = ly lz 
= E ae 2. s s Sz e|&)] 2 2 isié g= Sic 5 ee M4 2 ie = 33 e 
: ff j2|eiSzisisi 28 13] 2 | ESF dale) lsislésie|2| 49 e2/2)2) | = | £8 15 
s ao |f/4a {Fe 2/2) o= |s| f 6lZalziaol/fti ei sic it <|/ 2) 5 S2;/E;/F] Se >= zo ja 
408 HE 1,37- .406/Cl | 6.04] 5.70] 3 | 2 |1.49-3.37| F| €-4136 | 9.50) 6.6] 7 |3.87;}0wn |Own Mu Don |Cun |Nug | 50 |L-D |Ele | 4634 (2) | 28% 3975 (3) | 1 
-500 1.76 .500\CI | 6.25/10.56] 3 | 2 |1.99-4.09) F | €-4135 |12.00] 10.2 | 5 |4.50|0wn |Own Mu Don |Cun |Nug | 50 |L-D Ele dais (2) 2954 4744 (3) | 2 
.500 HE 1.75- .600/Cl_ | 6.25|10.86) 3 | 2 |1.99-4.09) F | £-4136 |12.00| 10.2 | 7 |4.50|\0wn |Own Mu Don |Cun |Nug | 50 |L-D |Ele ois 298 4744 (3) | 3 
.500 HP 1.756- .600/Alu | 6.25] 7.21) 3 | 2 |1.99-4.09] F| €-4135 |12.00| 10.2 | 7 |4.50}0wn |Own Mu Don |Cun |Nug | 50 |L-D |Ele | 604% (2) 30% 4744 (3) | 4 
ee Alu | 6.28).....) 3] 1 |1.99-4.34) FJ... ......./12.00)......] 7 |4.60/}0wn |Own |.../Mu Don |.....|.....| 45 |JL-D Ele | 61y5 28 ore 5 
..|Alu | 6.28)..... 3] 141.90-4.34, Flo... 12.00)...... 7 |4.80/Own |Own |.../Mu NT ee Accs 45 |L-D |Ele | 60; (2) | 32% 48 8 
ee Seay ee 2 eee Se eee ere: Corer 7 |3.00/\AB |AB |C |PI {|1700/0p |.....)..... oe (6)(k)} 65 32%tt | 7 
nal 2 ee eee Doves cavedloocbecocdieclensleccccdecsect CO ROIE: GIR Te TE TOU, foe cs.)c 5.0.) Oeitwers oO 7934 2064 3934 tt . 
Ives 1,25- .385/AT | 6.00) 7.68] 4 | 2 |1.60-3.62] F 1340 |10.12] 6.16] 3 |3.50/Own |Own |C |Mu]j....|AC |AC |AC | 45 |DR |Ele | 31xy 27 36 10 
ues WB 1.26- .385|AT | 6.00) 7.68) 4 | 2 |1.60-3.62| F 1340 |10.12] 6.16] 4 |3.50/Own |Own |C |Mu|..../AC |AC |AC | 45|DR /|Ele | 36 32 48 Max. | 11 
ives 1.25- .385/AT | 6.00] 7.68] 4 | 2 |1.60-3.62) F 1340 |10.12] 6.16] 5 |3.50/0wn |Own |C |Mu|..../AC JAC |AC | 45 (DR |Ele | 42 32 48 Max. | 12 
Ives 1,28- .385|AT | 6.00) 7.68] 4 | 2 |1.60-3.62] F 1340 |10.12] 6.16] 7 |3.50/Own |Own |C |Muj..../AC |AC |AC | 45/DR /Ele | 84 32 48 Max. | 13 
ives 1,26- .375|AT | 6.00) 7.00) 4 | 2 |1.60-3.62) F | T-1340 |10.12| 6.12) 7 |3.60|GM |GM |C |Mu|....;AC |AC |AC | 40|DR {Ele | 73% 305% 3734 4 
-378 I 1,12- .375|Alu | 4.84] 4.47] 4 | 2 |1.18-3.70] F| CNM | 8.00) 5.31] 2/3.00/AB |AB |C 45 |DR |E-H | 273#4(2) | 16 3614 16 
-378 BB 1.12- .375)Alu | 4.84) 4.00] 4 | 2 |1.18-3.45] F| CNM | 8.00] 5.31] 5 |3.00/AB |AB |C 45 |L-D |E-G | 32yx (2) | 22? 36 16 
-376 BB 1.12- .375/Alu | 4.84) 4.47] 4| 2 |1.18-3.70] F| CNM | 8.00} 56.31] 5 |3.00/AB |AB |C 45 |L-D |E-G | 32y5 (2) | 227 36 17 
-376 BB 1,12- .375|Alu | 4.84) 3.56) 4 | 2 |1.18-3.20| F| CNM | 8.00) 6.31] 7|3.00/AB |AB |C .| 45 |L-D |E-G 33) 22 3214 18 
-396 BB 1,25- .305|Alu | 4.84) 4.47] 4| 2 |1.18-3.70| F| CNM | 8.80)...... 7 |3.50/AB |AB |C 45 |L-D |Ele | 4634 (2) | 25 36 19 
-396 BF 1.37- .395)Alu | 6.84] 7.09] 4) 2 |1.62-3.75| F| CNM | 9.37| 8.59) 7 /3.50|AB |AB |C 45 |L-D |E-G 27 38 20 
-305 B 1,37- .395)Alu | 6.84) 7.93] 4 | 2 |1.62-3.93| F| CNM | 9.37] 8.59] 7|3.50,AB |AB |C 45 |L-D |E-G ) | 27 38 21 
-600 BP 1,62- .500/Alu | 7.53/12.37] 4 | 2 |2.00-4.65] F| CNM /|12.00] 13.75) 7 |/4.50|AB |AB |C 45 |L-D |Ele | 629; (2) | 30 22 
500 BP 1,62- .500/Alu | 7.83/12.34) 4 | 2 |2.00-4.65] F| CNM /12.00] 13.75] 7 |4.60/AB |AB |C 45 |L-D |Ele | 62; (2) | 305 23 
-500 BH 1,90- .500/Alu | 7.53/12.6 | 4| 2/2.00-4.90] F| CNM /|12.00] 13.75] 7 |4.60/AB |AB |C 45 |L-D |Ele | 6233 (2) 24 
-372 BH 1,37- .372\Lyn | 4.87) 2.83| 3 | 2 |1.50-2.72] F 4140 |13.25| 7.3] 3 |2.93|AB |A-E |C ..|AL |Ele | 35 25 40 26 
-372 BH 1,37- .372|\Lyn | 4.87] 2.83] 3 | 2 |1.50-2.72| F 4140 |13.25| 7.3] 6 |2.93/AB |A-E |C ..|AL jEle | 47% 25 40 26 
372 BH 1,37- .372|Lyn| 4,87] 2.83) 3 | 2 |1.50-2.72| F 4140 |13.25) 7.3] 7|2.93/AB |A-E |C JAL |Ele | 58 27 48 2 
-500 BF 1,31- .500/Alu | 5.70) 4.33) 3 | 2 |1.31-3.25| F 1040 |10.00} 8.01] 5 |3.75|Own |Own |C Own |Ha | 38% 21%4 soft 28 
500 1,46- .500/Alu | 6.43] 6.22) 3 | 2 |1.80-3.70] F 1040 |11.00) 10.83) 5 |4.12|0wn |Own |C Own |Ha | 4114 23 42 20 
-503 BH 1,63- .503/Alu | 6.19] 7.27] 4 | 2 |1.62-4.10| F 1040 |13.25] 11.91] 6 |3.25|Own |Own |C Own |Ha | 47 a4 4544 30 
-603 BP 1,63- .503/Alu | 6.19] 7.27| 4| 2 |1.62-4.10) F 1040 |13.25] 11.91] 7 |3.50|O0wn |Own |C Own |Ha sot 29% 47% 31 
375 B 1,12- .375/Alu | 4.84) 4.00} 8| 1]......... CNM | 8.00} 6.31) 2]..../AB |AB |C DR |Ele | 41 23 30% 32 
-378 BH 1,12- .375/Alu | 4.84| 4.001 6|1)|......... CNM | 8.00} 6.31|)...)..../AB |AB |C |DR |Ele | 4 22% 33 33 
375 BH 1,12- .375/Alu | 4.84] 3.66} 5/1].........|... CNM | 8.00] 5.31). AB |AB iC DR |Ele | 54 2214 33 4 
. 386 1.87- .395/Alu | 6.84) 7.09) 6] 1)......... CNM | 9.37) 8.59). AB /AB |C DR |Ele | 60% 275% 3724 38 
-600 BH 1,62- .600/Alu | 7.53) 9.94, 6) 1]......... CNM /|12.00) 13.00). AB |AB |C DR |Ele | 765% 31 48 36 
-.600 B 1,62d-.500/GI_ | 7.75|19.43| 4 | 2 |2.12-4.73| F 1035 |12.80| 14.7 | & |4.00/Own |Own |C 50 |DR |Ele | 56;% 37 37 
500 BR 1.62d-.500/GI_ | 7.75|19.43| 4 | 2 |2.12-4.73| F 1038 |12.50) 14.7 | 7 |4.00/Own |Own |C 50 |DR |Ele | 73: 37 53 38 
600 BB 1.62d-.500/G1 | 7.75] 20.6] 4| 2 |2.12-4.73| F 1035 |12.50| 14.7 | 7 |4.00/Own |Own |C 60 |DR |Ele | 763; 37 51 38 
800 BH 1.62d-.500/GI_ | 7.75] 20.9] 4| 2 |2.12-4.98| F 1035 |12.50| 14.7 | 7 |4.00/Own |Own |C 50 |DR |Ele | 76y5 37 57 
600 BH 1.62d-.500/GI_ | 7.75] 20.9] 4 | 2 |2.12-4.98| F 1035 |12.80) 14.7 | 5 |4.00/Own |Own |C 50 |DR |Ele | 56y, 37 41 
448 BH 1.25- .453/C1 | 5.12) 4.30] 3 | 1 |1.12-3.06| F 1045 | 8.75] 3.56) 3 |2.62iAB |Hes |O ....JDR {Ele 24 33 42 
435 BH 1.50- .450/Cl_ | 5.96| 6.00) 3| 1|1.31-....| F 1045 |10.50) 5.30) 3 |2.37/|AB |Vik |O 60 |AL |Ele | 52 214 38 43 
371 1,25- .375|Alu | 4.87) 2.66] 3 | 1 |1.00-3.80] F 1045 | 8.00} 3.80] 7 |2.62|AB |Vik |O 60 |DR |Ele | 53 23% 31 44 
-530 B 1.37- .469/Alu | 6.50| 4.00/ 3 | 1 |1.37-3.87| F 1045 |10.25| 5.31) 7 |3.25/AB |Vik |O 60 |DR |Ele | 78% 29 41 48 
7 2.25- .710/Cl_ | 9.25)20.50) 3 | 1 |2.00-5.50| F 1045 |15.37] 19.60] 7 |3.75|AB jVik |O 60 |DR |Ele |100 30% 56 48 
-710 BH 2.25- .710/Cl_ | 9.25/24.78| 3 | 1 |2.00-6.00] F 1045 |15.37] 19.60] 7 |3.75|AB |Vik |O 60 |DR |Ele |100% 3044 56 47 
-375 BH 1.12- .375|Alu | 4.84] 4.00] 4| 2/1.18-3.45| F| CNM | 8.00] 5.31| 5 |3.00/AB [AB |C 45 |DR |Ele | 46% 244 26 48 
.375 1,12- .375|Alu | 4.84] 3.56) 4 | 2 |1.18-3.20) F| CNM | 8.00} 56.31) 7 |3.00/AB |AB |C 45 |DR |Ele | 53y5 241% 4 48 
-525 BB 2.37- .525/Alu |10.25/30.59| 4 | 2 |3.00-6.93| F 1040 |18.00] 46.05) 9 |6.00|BB |BB |C 50 |LN |Ele |123M 29% 40% 60 
-525 BB 2.37- .525/Alu |10.25/30.69| 4 | 2 |3.00-6.93] F 1040 |18.00] 46.05] 9 |6.00/BB |BB /|C 50 |LN |Ele |123M 2914 40% 51 
oa 2,37- .525/Alu |10.25/30.59| 4 | 2 |3.00-6.93| F 1040 |18.00) 46.05] 9 |6.00/BB |BB |C 50 |LN |Ele |145M zai 407 52 
5 2.37- .625|Alu |10.25/30.59| 4 | 2 |3.00-6.93| F 1040 |18.00] 46.05 9 |6.00/BB |BB |C 50 |LN |Ele |145M 29 4074 83 
a 1,60- .483/Cl_ | 6.68) 9.25) 4 | 2 |1.75-3.59| F 1040 |11.80] 8.75) 5 |3.60/AB |AB |C Le 2 ee) eee eee rise 64 
— 1,60- .4¢3'(10) | 6,68) 9.25) 4 | 2 11.75-3.59| F 1040 |11.50) 8.75| 7 |3.60/AB |AB |C DF peheeamie aephpeie Gane 85 
6 1,87- .605|Aiu | 8.00) 6.50) 3 | 2 |2.12-4.50| F 1040 |14.25] 18.00] 5 |4.50/AB |AB |C S35 pe aeieiiiien (ec cen 88 
-652 BH 1.87- .606|Alu | 8.00] 6.50) 3 | 2 |2.12-4.50| F 1040 |14.25| 18.00] 7 |4.50/AB |AB |C NEN PMNB she cscalwoncteand siazsiecses 87 
ma 1.87 .605/Alu | 8.00) 6.60) 3 | 2 |2.12-4.60| F| 1040 |14.25) 18.00| 9 |4.50/AB AB |C 1 eS teen Sere err 58 
878 3.12- .875/Cl_ |13.78/73.80) 4 | 2 |3.53-7.00] F 1045 |21.00) 75.50] 7 |6.00/AB |AB |C Si..... ERR ES RRCED, (ee man 59 
8 3.12- .875/CI_ |13.78|73.50| 4 | 2 |3.53-7.00| F 1045 |21.00] 75.60] 9 |6.00/AB |AB |C 7 BOR Wes co ecclbaaaecteatl ocaceeae 60 
445 1,25- .453/Cl_ | 5.12! 3.60) 3 | 1 |1.12-3.06] F 1045 | 8.75) 3.86] 3 |2.62/AB |Hes |O .|Opt |E-H | 33y% 214 3 
-— 1,25- .453/Cl_ | 5.12] 4.30] 3] 1 |1.12-3.06| F 1045 | 8.75) 3.66] 3 |2.62/AB |Hes |O Opt |E-H | 33y5 21 sas 62 
a 1,50- .450/Cl | 5.96) 6.00) 3 | 1 |1.31-4.08) F 1045 |10.50| 5.31) 3 |2.37/AB |Hes |O -|Opt |E-H aor 25 63 
531 1.37- .469/Alu | 6.50) 3.75] 3 | 1 |1.37-3.62| F 1045 |10.25| 5.31] 7 |3.25|AB |Hes |O Opt |Ele 21 41 64 
831 1,.37- .469/Alu | 6.50] 4.00] 3 | 1 |1.37-3.87| F 1045 |10.25| 5.31] 7 |3.25|AB {Hes jO Opt |Ele brs 21 4l 65 
594 1.37- .531/Alu | 7.25] 6.44) 3 | 1 |1.62-4.87| F 1045 |11.75| 8.31] 7 |3.50/AB |Hes |O Opt |Ele | 55 25 48 BS 
- 2.00- .656/Cl_ | 8.37/11.00] 3 | 1 |1.87-6.50] F 1045 |13.28) 12.20] 7 |4.00/AB |Hes |O Opt |E-G | 65% 30% 50% 67 
mT 2,25- .710/Cl_ | 9.25/24.75| 3 | 1 |2.00-6.00) F 1045 |15.37| 19.60] 7 |3.75/AB |Hes |O Opt |E-G | 76 sae eres 68 
an 2.75- .840/Cl_ |11.65|60.00| 4 | 1 |2.25-7.75| F 1045 |20.87) 34.70] 7 |4.25|AB |Hes |O Opt |E-G | 95% rr ee 
Fuses CNM—Chrome-nickel molybdenum Exc—Ex-Cell-O Corp. F—Floati (k)—Hand start cptennl on 1, 2 and 3 cyl. P-S—Purolator or Stewart-Warner 
; Cun—Cuno ee Corp. G—aAurxiliary gasoline engine, electric optional L-D—Leece Neville or Delco-Remy Pur—Purolator Products, Inc. . 
d)—Dual D—Dry liners used Gi—Grey Iron Casti LE—Lanova energy cell : —Railcars _ R—Locked in Rod 
el —DeLuxe Products Corp. G. M. Corp.—General Motors Corp. LN—Leece Neville Co. Lyn—Lynite S—Stationary Si—Single 
rgess Di—Direct <9 GS—Generating sets M—Marine Mic—Michiana ucts Corp. Ss—Semi-steel (electric furnace) 
ridge D-N—Delco-Remy or Novo H—Heat Exchanger, marine only N—No or none Mu—Multiple T—Trucks TC—Turbulence chamber 
Don—Donaldson Co. Ha—Hand HC—Honan-Crane Corp. Ni—Nickel Iron Nug—Nugent O—Open Tr—Tractors Uni—United Air Cleaner Div. 
aa arene ~~ re ues inteleed Pda eens” ee ee — 
—Electric or auxiliary ine engine I—Horison' n- —Industria — Piston m ion c r or—Vo —Wet liners 
E-H—Electrie or hand Ele—Electrie tnd iodine Wire Cloth Prod. Corp. Pi—Pintle Wau-Hes—Waukesha-Hesselman 
ES 
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AUTOMOTIVE 12-Year Record of New Truck Sales, by Makes 
(New Truck Registrations by Makes, by Years* ) 

1933 1934 1935 1936 1937 1938 

1,127 1,139‘, 001 2,181 1,617 
875 ‘1,213 1,245 1,593 
99,880 157,507 167,129 183,674 
5,440 "454 8,118 
1,125 
64,098 
2) 339 
189,376 
435 
43,522 
4,823 


a 
= 


48,252 61,488 
96 2,190 
185, 848 

212 


53,471 
1,615 
660 


S8ssk BSESR BLES 


77,891 

7,754 

9,573 

625 

341 

70 ane 

2,110 1,207 

4,558 7,344 9,271 


8 
N 


5,166 5,101 
739 22 1 134 174 


1,394 86 880 
3,495 2,100 
2,561 2,138 384 963 3,304 


3,131 1,132 233 25 2,280 1,634 2,291 2,031 
7,050 4,290 4,299 3,560 2,291 1,524 1,552 1,429 


313,884 180,413 245, 869 403 , 886 510,683 611,644 618,249 365,349 486 , 748 576 ,327 640,697 


t Includes Indiana. * Data from R. L. Polk & Co. tt Does not include Federal Government registrations which are included in previous years. 
¢ Three months only does not include Connecticut for month of March. 
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Comparative Record of Retail Sales—Cars and Trucks* 


(New Registrations by Months, by Years) 
Passenger Cars 


1936 1937 1938 1939 1941 1943 1944} 


280,685 145,765 203,212 297,558 10,962 9,714 
215,049 20,359 164,942 299,701 11,314 6,933 
363, 738 248, 038 419,396 26,694 7,590 
384,951 268,335 353,239 488,460 26,650 8,271 
391,697 280,834 514,478 25,246 8,360 
360, 236 . 443,470 20,576 7,612 
365, 767 229,3' 391,795 94 ,033 
306, 958 ’ 246 , 595 
235, 683 ° 125,293 
202,898 290,495 165,485 

220, 262 196,463 200,853 164,747 ,973 

237,194 179,621 246,544 334,073 174,188 32,583 


1,888,557 2,743,908 3,404,497 3,483,752 1,891,021 2,653,377 3,415,905t 3,731,166 320, 495¢ 





Trucks 
1938 1939 


31,995 37,715 
27,551 34,102 
37,255 45,083 
35,682 46,063 
32,937 45,381 
30,647 40,482 
33,475 44,747 
34,231 43,523 48,98 
26,570 32,983 39,224 
19,589 37,923 48,356 
23,943 41,286 46,618 
31,474 460 51,095 


618,249 365,349 486,748  576,327+ 640,697 81,0774  146,4854 


2 
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Total Passenger Cars and Trucks 
1935 1936 1937 1938 1939 1940 


171,394 259,535 328,303 177,760 240,927 
205,412 216,952 256,892 044 

302,988 353,667 424,039 

366,435 462,142 452,783 

341,167 454,927 457,554 

328,603 426,273 418,862 

336,421 421,185 427,453 

284,206 322,134 367,830 

198,488 263,507 290, 

185,828 212,617 243,144 

257,197 253,987 223,717 ’ 348,048 1, 546 

276,452 369,215 211,030 , 004 , 215,194 37,327 11,617 


1,739,663 2,292,443 3,254,591 4,016,141 4,102,001 2,256,370 3,140,125 3,992,232¢ 4,371,863 446,205 290,660 214,382 


*—Figures from R. L. Polk & Co. t—Passenger car total includes 816 delinquent registrations which cannot be assigned to any month. The truck total contains 23 delinquents, 


gage total car and truck delinquent registration of 839. 
}—First t months of 1942 are new registrations as compiled by R. L. Polk & Co.; remainder of 1942 and entire years of 1943 and 1944 are Deliveries Under Rationing by Office of Priet 


Administration. 
4—First three months of 1942 are new registrations as compiled by R. L. Polk & Co.; : remainder of 1942 and entire years of 1943 and 1944 are Commercial Trucks Rationed on Government! 
Exemption Permits and Certificates of Transfer by W.P.B. and O.D.T. It is assumed that all certificates were cashed. 
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AUTOMOTIVE and AVIATION INDUSTRIES 
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He’ll Explain the Advantages 


Moré 
War Bonds 


Today... 


of Inland “Made to Order’ Sheets 


When an Inland specialist is called in, count 
on him to tell you about Inland “Made to 
Order” Sheets . . . sheets that are specially 
processed to fit the job... sheets that elimi- 
nate the waste of cut-and-try methods... 
sheets that are economical because they 
help production to start faster and flow 
smoother. 


An Inland specialist will help you select the 
right sheets... for parts that are in the design 
stage as well as for parts that already are in 
production. He will help you prepare specifica- 
tions for Inland sheets which will be processed 
for your particular requirements as to base 
metal. temper, surface, etc. These specifica- 
tions will be studied at the Inland mills. The 
sheets will be processed under close metallur- 
gical control, and they will be thoroughly 
inspected before shipment. Inland sheets, proc- 
essed for you, will be uniform in quality, 
gage, size, and workability ... from sheet to 
sheet . . . from order to order. 


Your sheet forming problems will be simpli- 
fied when you take advantage of Inland “Made 
to Order” Sheets. 


Inland Steel Company, 38 S. Dearborn St., 
Chicago 3, Ill. Sales Offices: Cincinnati, Detroit, 
Kansas City, Milwaukee, New York, St. Louis, 
St. Paul. 


Bars, Floor Plate,. Piling, Plates, Rail, Rein- 
forcing Bars, Sheets, Strip, Structurals, Tin 
Plate, Track Accessories. 
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SS ebbbdbhanet 


Cs acs ccevauvvecde 
Minnesota. . ae 


— eee. . 
New Jersey. . Seana 
New Mexico............... 


tins nkexcnnndons 
| er OE OE aE 
Rhode Island.............. 
South Carolina............. 
South Dakota.............. 


Washington................ 
West Virginia.............. 
I nv a: ro.a a bane eae 
tiavnececackedans 


*—R. L. Polk new registrations 1935 thro 
t—In addition there were 29,716 authoriz 


Tractors, all types—Total* 
Wheel type, all kinds—Total 


With steel tires 


Wheel type except “All Purpose” —Total 


With steel tires 


Wheel type, “All Purpose”’—Total 


With steel tires 


Tractors, all types—Total* 
Wheel type, all kinds—Total 


With steel tires 


With rubber tires 
Wheel type except “All Purpose”—Total. 


With steel tires 


Wheel type, “All Purpose”—Total 


With steel tires 


* Includes Garden Tractors. 
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Passenger Car Sales by States—1935-1944* 


New Car Registrations and Deliveries Under Rationing 





























Yearly Average 
1944f 1943f 1942t 1941 1940 1939 1938 193 1936 1935 1938-194] 
986 3,596 3,816 42,453 36,326 30,657 19, = 34,936 35,198 29,407 32,629 
211 1,011 1,039 11,603 10,943 8,191 6,738 12,562 12,758 9,684 10,355 
567 2,497 3,149 23,873 21,916 19,859 12,244 19,793 19,612 17,828 19,303 
7,150 22,426 16,772 276,649 250,894 187,720 148,011 246,075 256 , 255 196 ;967 223, 
414 1,705 2,132 28,084 27,668 24,630 17,699 32,505 35,721 26,055 27,478 
957 2,352 3,737 64,606 56,821 38,859 26, 283 51,268 51,342 40,005 47,020 
111 544 879 11,371 9,962 7,649 5,429 9,748 8,477 7,119 8, 536 
555 1,171 1,842 30,186 29,170 25,637 17,944 28,259 32,787 29,009 27,570 
1,456 3,867 4,250 7 , 598 55,146 42,462 26,102 43,445 ,988 32,476 42,316 
1,627 5,069 8,471 59,300 52,400 41,125 25,319 48,823 43,581 38,270 +116 
185 797 1,340 13,842 13,120 9,890 6,883 14,139 14,438 11,084 11,913 
4,275 12,083 24,249 274,142 245,552 193,235 133,914 250,205 236, 138 182,202 216,484 
1,306 5,219 11,314 122,224 113,479 84,494 56,339 123,971 116,280 91,029 101,116 
578 3,512 4,968 66,508 65,617 59,666 47,489 68,196 71,883 68,955 64,044 
1,018 3,439 4,471 49,776 ,598 34,687 27,301 56,315 54,004 49,665 46,409 
775 2,479 3,462 42,011 38,956 30,806 22,906 41,391 40,109 35,762 35,991 
1,599 3,938 3,866 43,504 37,673 32,580 24,842 34,084 37,471 29,279 34,204 
606 1,192 2,079 20,043 19,316 14,204 11,038 20,048 17,890 13,111 16,560 
1,097 3,105 5,613 56,579 51,319 _ 39,389 27,331 46,371 » 228 41,128 43,763 
2,701 5,678 4,642 128,603 110,599 92,480 63,682 115,603 117,261 85,673 101,843 
2,943 10,890 21,680 258,733 226,696 163,017 87,184 241,156 226 ,968 182,604 198, 051 
1,111 3,946 8,207 77,038 73,653 60,771 52,667 82,874 81,773 65,458 604 
677 2,435 2,338 26,931 26,747 22,302 13,670 22,646 25,006 19,226 22,361 
1,384 4,825 10,921 102,684 96,901 76,705 55,543 89,965 87,687 74,915 83,485 
230 894 1,808 17,142 16,697 13,623 10, 154 18,062 20,745 17,405 16,246 
576 2,238 3,160 32,462 28,935 25,715 22,319 33,640 37,695 34,227 30,712 
129 566 726 4,398 ,075 3,282 2,576 4,767 5,255 3,647 3,985 
239 535 690 13,270 13,377 10,328 7,062 12,961 2,258 9,988 11,320 
2,264 5,284 6,140 134,584 27,347 96,049 70,764 122,103 111,737 86,049 106,047 
292 870 743 10,244 10,039 8,315 6,393 10,781 10,881 8,311 280 
4,304 11,986 17,046 331,730 320,797 264 ,287 194,049 329,951 303 ,323 242,505 283,806 
936 4,866 5,165 65,727 56,760 46,160 33,922 55,341 49,364 55,990 51,604 
209 1,226 1,390 13,621 12,358 9,805 8,620 12,060 11,095 12,612 11,483 
3,491 11,889 22,984 256 ,034 233,439 167,626 105,439 250,192 244,865 180,388 205,411 
»434 3,888 3,351 46,226 45,966 39,627 344,343 61,580 56,605 63,116 46,780 
550 2,505 3,306 41,658 34,358 25,574 18,769 35,915 40,460 25,749 31,769 
3,934 10,394 21,685 289, 285 274,035 196,201 140,332 293,909 273,281 201 ,836 425 
459 983 1,231 22,337 19,509 16,306 10,483 20,500 19,309 14,810 17,607 
482 3,062 2,999 35,611 30,432 25,100 15,748 26,959 24,020 23,419 25,898 
158 1,011 1,577 12,451 12,296 10,589 7,911 12,728 13,556 13,531 11,686 
905 3,780 4,504 56,115 49,922 37,468 24,973 42,320 41,959 38,447 41,600 
6,587 16,649 13,771 174,314 160,056 132,313 103,817 150,093 157,995 »726 145,330 
369 1,520 1,612 13,156 12,689 10,038 7,045 14,358 4,398 10,825 11,787 
138 371 697 10,204 8,792 6,666 4, 8,799 8,413 7,187 7,821 
1,042 3,927 6,043 73,808 57,840 42,172 31 50,768 50,346 45,813 50,278 
996 3,801 4,468 58,613 46,497 33,316 23,935 49,699 54,458 36,685 43,314 
388 1,412 2,748 33,166 31,102 22,955 16,483 35,679 37,272 26,083 28, 962 
1,257 3,930 6,751 91,109 83,340 61,873 48,872 97,241 89,569 72,568 77,296 
182 542 957 8,700 7,775 7,174 5,136 8,968 9,693 7,170 7,802 
65,730 205, 805t 290,779 3,731,166 3,415,905 2,653,377 1,891,021 3,483,752 3,404,497 2,743,908 3,045,743 
h March 1942; April 1942 through December 1944, Deliveries under Rationing by O. P 
to Federal Agencies during 1942, 3778 for 1943 and 2187 for 1944. These are not distribated by states. 
Tractor Production, 1937-1944. 
1944—____ 1943- ~ > 
Number Value Number Value Number Value Number Value* 
ita es wae ae nekae lio eee 143,489 $200,515,055 215,074 $208,556,356 358,520 $261,913, 833 
REE et 247,376 $168,618,293 105,248 63,784,198 172,123 102,557,627 313,432 182,895 5,701 
RRC eR ETE ES CRO ae Uae 66,272 37,946,049 74,679 43,217,016 14,015 9,120, "104 
eta dc mani dhe cto da cg iath Poon’ \ <a sented 38,976 25,838,149 97,444 59,340,611 299,417 173,775, "597 
47,493 39,724,374 16,570 13,413,248 21,135 15,839,902 32,744 24 "498,643 
ae ae asvisaceseermceete- idheeiee- ..te WaRaarn we 8,788 6,184,515 12,091 8,569,662 7,934 5,704,474 
en eS ie 7,782 7,228,733 9,044 7,270,240 24,810 18,794, 169 
pakidess 199,883 128,893,919 88,678 50,370,950 150,988 86,717,725 280,708 158,397, 058 
SRE» ay Ae SY ey ey. SS See een te 57,484 31,761,534 62,588 34,647,354 6,081 3,415,630 
“tae eae Pe LSPA RY eam Re ote Seapine es = ly SEE Se 31,194 18,609,416 88,400 52,070,371 274,627 154,981, 428 
éebeids 44,760 259,992,480 29,453 135,443,129 29,578 104,123,139 16, 497 25,809, ‘630 
1940 1939— 1938. — 1937-_——- 
Number Value Number Value Number Value Number Value 
a aaa ad 281,832 $197,273,957 215,462 $157,577,449 199,223 $151,998,349 248,553 $161, 267 ,020 
or °) aa 249,397 136,796,511 185,558 110,856,746 172,437 116,881,739 237,837 159,685 5,605 
Te. « eM tile « « diletle oes 18,308 12,120,195 31,959 19,281,424 61,111 39,547,646 129,291 81,524, 710 
lo eee Se 1,089 124,676,316 153,599 91,575,322 111,336 77,091,093 108,546 78,160, 895 
25,138 19,815,201 26,973 20,523,664 41,377 33,348,366 53,882 42, 384, 936 
Rie « oe dike © dee Me om ,618 7,287,364 10,628 7,257,555 21,705 15,831,508 34,494 25, "013, 421 
ee ey a eee 5,520 12,527,837 16,345 13,266,109 19,672 17,516,858 19,388 17,371, 515 
ae 224,259 116,981,310 158,585 90,333,082 131,060 83,290,373 183,855 117,300, 669 
= 6 COME ob OR Mele weet le 8,690 = ,831 21,331 12,023,869 39,406 23,716,138 94,797 56, 511,289 
= ae 215,569 112,148,479 137,254 78,309,213 91, 59,574,235 89,158 60, 789,380 
Sala .. 2 59,497,272 20,127 45,305,160 16,837 33,771,693 34,602 66, 418 ,335 
Source: Bureau of Census. 
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Several types of molybdenum steel 
are proving themselves particularly 
well suited to flame hardening. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING | - MOLYBDIC OXIDE, BRIQUETTED OR CANNED e 
DATA ON MOLYBDENUM APPLICATIONS. jf ian.” FERROMOLYBDENUMe “CALCIUM MOLYBDATE” 


March 15, 1945 When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 
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THE RISE AND FALL OF NEW CAR RETAIL SALES 
IN TOTAL VALUE AND UNITS SOLD PER MONTH 


Average Price per Car 


Dollar | Volume 


List Price-FO.B Factory 


Delivered Price at Factory 





Estimated Dollar Volume of New Car Retail Sales—by Months, by Years 














1932 1933 1934 1935 1936 
Average Average Average Average 
Dollar Price Dollar Price Dollar Price Dollar Price Dollar 
Month Volume* Per Car Volume* Per Car Volume* Per Car Volume* Per Car Volume* 
January...... $73,700,000 $850 $55,200,000 $693 $43,500,000 $711 $96,400,000 $706 $149, 100,000 
F 72,500,000 878 48,700,000 702 65,200,000 687 119,300,000 700 120,900,000 
March... 81,700,000 888 53,900,000 120,800, 697 182,600,000 698 207,900,000 
fore. bent 89,600,000 741 80,800,000 675 161,500,000 731 225,400,000 705 275,700,000 
ESR ee ee 98,000,000 753 105,000,000 656 156,800,000 716 199,900,000 682 271,100,000 
} RS ee 107,000,000 720 114,000,000 655 158,900,000 711 190,900,000 681 253,500, 000 
| ET RE 75,000,000 721 120,000,000 647 156,000,000 682 192,500,000 675 244,600,000 
August... ... 68,700,000 737 112,400,000 629 131,100,000 676 157,700,000 674 181,800,000 
September... . 60,500,000 742 100,100,000 635 99,300,000 676 107,000,000 681 143,800,000 
October... . 48,300,000 770 86,500,000 635 88,100,000 625 106 , 700,000 122,000,000 
November . 33,900,000 772 61,900,000 658 69,800,000 649 152,100,000 692 162,700,000 
December. . 33,300,000 736 38,500,000 657 47,600,000 631 164,600,000 694 236,900,000 
WG ea $842,200,000 $771f $977,000,000 $655t  $1,298,600,000 $688t $1,895,100,000  $691f $2,370,000, 000 
1937 1938 1939 1940 1941 
Average Average Average Average 
Dollar Price Doliar Price Dollar Price ollar Price Dollar 
Month Volumet Per Car Volumet Per Car Volume{ Per Car Volumet Per Car Volumet 
$768 $126,600,000 $869 $173,200,000 $852 $226,100,000 $869 $276, 200,000 
781 104,400,000 868 ,800,000 788 194,300,000 9857 275,600,000 
787 157,200,000 868 210,400,000 849 269,300,000 862 385,700,000 
793 166,800,000 868 226,900,000 846 304,900,000 864 453,000,000 
791 154,300,000 866 237,700,000 846 298,100,000 864 476, 200,000 
792 135,600,000 867 205,600,000 844 274,300,000 862 414,300,000 
788 128,400,000 863 192,000,000 837 271,800,000 863 365,200,000 
796 110,100,000 9860 153,700,000 842 182,600,000 867 227,300,000 
809 79,700,000 856 121,900,000 861 131,700,000 893 115,800,000 
830 105,700,000 888 188,100,000 885 271,000,000 934 168,600, 000 
172,300,000 204,200,000 882 278,500,000 926 174,300,000 
879 193,200,000 9851 216,500,000 878 309,700,000 927 184,700,000 
$805t $1,634,300,000 $864t  $2,260,000,000 $852t  $3,012,300,000 $883¢  $3,516,900,000 





*—All calculations are based on List Price F. O. B. factory of the five-passenger, four-door sedan, in conjunction with new registrations of each chassis model. 2 
t—These data not comparable with those of 1932 through 1936 as they are based on “Delivered Price at Factory” rather than “List Price, F. O. B. Factory” used in those years. 
t—Average selling price per car for the year. 
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“ONE 
MIXED WITH CRA 
EXCESSIVE WEAR : 





cylinder wall a the piston rings 

“get the works” when the oil is like molasses 

in cold weather or thin like water in the 
summer-time. 


Permatex Toon-Oyl mixed with any 
crankcase oil clings to metal surfaces. It 
protects cylinders from scoring, rings from 
wearing, valves from sticking and bearings 
from burning. 


Use it in your tun up work... and sell 
it to your customers. 














Fetes 


Send for Permatex Toon-Oyl M nual, “Three Products 
in One” .. . fill Ipful information. 


PERMATEX COMPANY, INC. 


March im 1945 


BROOKLYN 29. NEW YORK 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 75 
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Motorcycles 
State Taxes per 
Motor Vehicle 








,000 | $36.66 $35.41t 


Total 
All 
Trailers 





,079, 


$1 





— TRAILERS — 
Commercial 
and 
Semi-trailers 


Tax) 
Gasoline and Registration Fees 


Total State Tax Receipts from 
$1,095,362,000 
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AUTOMOTIVE and AVIATION INDUSTRIES 


House 
or 
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Pennsylvania 
Rhode Island 
$425 022,000 


Oregon...... 


Oklahoma... 





State Registration Fees 


$413,318, 000 
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Motorcycles 





Total 
' All 
Trailers 








(Exclusive of State or Local Sales Tax or Special Ca 


State Gasoline Tax Receipts 
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$675,600,000 | $654,855,000 | + 3.2 





Commercial 
and 
Semi-trailers 








State Gasoline Tax Receipts and Registration Fees—1943-1944 


-—————— TRAILERS — 





est Virginia.......... 


MR ac ceva scaes 
Wyoming 
t—U. S. Average per vehicle. 





Rhode Island.......... 
South Carolina........ 
South Dakota 


New Hampshire. 
North Carolina... .. 
North Dakota.......... 
EE ere 
Pennsylvania.......... 
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New York....... 
Virginia 

Washin 
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AUTOMOTIVE 
California........... 
Connecticut........ 
Delaware.......... 
District of Columbia. 


Arizona............. 
Arkansas... 
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TRIES 
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—MACHINING PROBLEMS SIMPLIFIED 
WITH ZINC ALLOY DIE CASTINGS 


Zinc alloy die castings are often produced so close to 
finished dimensions that little or no machining is re- 
quired. When machining is called for, however, the 
free-cutting zinc alloys insure easy, rapid metal removal 
—with long tool life. 

This short-cut factor is illustrated in the high speed 
production of a shell fuse casting (see inset in photo- 
graph directly above.) 20 of these fuse parts are cast on 
a circular gate in one shot—and this gate has hooks cast 
on its outer edge for ease of conveying from the casting 
machine. Two locating pins are also cast on the under- 
side of the gate for accurate and rapid positioning in a 
trimming die (right) where, in one punch, the 20 in- 
dividual fuse castings are removed. The remaining gate 
is remelted and reused. 

The free-cutting quality of zinc alloys facilitates the 
subsequent drilling of a hole (see inset) in each casting 











and thus, in just three operations—casting, trimming 
and drilling—the vitally needed shell fuse castings 
are rapidly produced. It is the combination of high 
speed production and excellent physical characteristics 
which have made die castings of zinc alloy the most 
widely used. Every die casting company is equipped to 
make zinc alloy die castings, and will be glad to discuss 
their advantages with you—or write to The New Jersey 
Zinc Company, 160 Front Street, New York 7, N. Y. 


FOR DIE CASTING ALLOYS 





* 


The Research was done, the Alloys were developed, and most Die Castings are specified with: 


HORSE HEAD SPECIAL (cnterm avamy) Z¥ 





arch 15, 1945 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 
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Production and Stocks of Major Refined Petroleum Products, 1937-1944. 
(Thousands of Barrels) 


1937 1938 1939 1940 1941 1942 1943+ 1944 
MOTOR FUEL 
ee 571,727 569,162 611 ,043 616,695 701 ,294 608 ,900 553 ,336 677,604 
Stocks, end of period......... 74,650 70,779 81,722 83,647 90,596 75,404 64,499 72,441 
Finished Gasoline..........  ....... . 65,949 77,301 77 ,943 86,159 70,772 59,854 68,107 
Natural Gasoline...........  ....... 4,830 4,421 5,704 4,437 4,632 4,645 , 
KEROSENE 
a ee ts 65,308 64 ,580 68 ,521 73 ,882 72,586 67,474 65,745 71,88 
Stocks, end of period......... 7,083 7,799 7,576 9,512 14,515 10,064 6,223 6,97 
DISTILLATE FUEL OIL 
nd tac ceneundae enn 146,706 151,774 161,746 183 ,304 189,177 196,714 191 ,585 220,04 
ly 22,566 36,224 33,718 42,940 49,330 44,920 44,806 y 
RESIDUAL FUEL OIL 
a akg hee 312,064 294 ,890 305 ,944 316,221 342,367 358 ,901 379 ,344 420,187 
Stocks, end of period......... 81,507 101,971 92,290 89,304 82,959 61,783 53,046 55,643 
LUBRICATING OIL 
NE oe thine dts keene 35,321 30,826 35,036 36,765 39,539 38,626 35,462 37,525 
EES SR 7,512 7,695 7,142 8,767 8,127 9,424 7,770 7,562 
e 


Source—Bureau of Mines. t—11 Months. 














me 
- 
* ae 
Highway Use of Motor-Fuel, by States, by Years* < 
mi 
(Thousands of gallons) i 
3 
1944 1943 1942 1941 1940 1939 1938 1937 Ga 
ES ee ee 236,083 224,683 » 275,995 296,525 250,234 231,947 218,145 210,683 il 
ahs aiak. « Te inetedebtialvatiods 91,060 86,252 106,017 113, 582 99,998 93,107 89,361 86,306 fa: 
SR RRR AR SERN 160,199 151,300 185,113 206, 509 178,275 168,800 155, 253 149,880 
GE RERRR Danae ns Hai a 1,515,991 1,438,783 1,700,434 1,991,690 1,766,144 1,688,317 1, 584, 268 1,561 , 258 ca 
RE RS AE RE 170,317 162, 206 202,512 227,617 210,964 200,713 192,325 184,801 “et 
ee ee 236,083 224,632 304,947 399, 253 365,429 337,665 315,881 313,528 
ss eh ots ican d Ped 42,158 39,228 49,328 64,233 59,647 55,101 53,737 50,878 
District of Columbia. .................... 102,865 97,122 135,321 182,306 165,195 146,213 137,371 131,080 
Se BM hac co oo sede ovale 290,045 275,511 301,661 409,045 377,489 339,523 317,140 302,640 
NO so. oii x5 © Moc ae dees ch 298,476 282,739 324,259 406,781 374,300 339,877 319, 252 308, 681 Ho. 
DE ee Rese ee eee 82,629 78,633 90,494 104,363 97,510 91,343 84,318 80,570 
ig SIS iit i il ct altel 1,067,433 1,013,955 1,288,486 1,540,510 1,419,805 1,337,895 1,260, 850 1,217,974 Hel 
NE oo. 2. eveh ok natn aaeaed ewes 470,480 446,115 633,525 734,810 642,589 599,379 564,739 570,1 
Mtn, ticacdicaccec einen 384,478 365,142 448,933 530,413 490,454 473,176 450,012 429, 
i a aserisasicwe Code nd eecvlcdhenteoes 291,731 276,997 332,367 382, 283 349, 282 336,807 338,824 333,498 The: 
NE 65. ernsionnctdn Niiccnnvaannlol 224,279 212,447 260, 147 320, 251 283,830 267,507 248, 287 238,90 Ff nick 
ESR Ste 3 meee mene 232,710 220,673 244,745 289,835 249,757 233,424 221,847 221,204 
i Ton guaxud caukoacencin 102, 865 97,011 121,633 164,352 150, 002 143, 103 137,884 137,649 
RRs. 5655432, . Lele, sansa inca 237,769 226,469 277,247 334,953 294, 208 271,938 252,179 248,128 ff The 
Massachusetts.......................... 460, 362 436,281 558, 566 758,390 716,216 687,616 661, 782 664, 561 Spe 
So os Seas cvbewscriincoeiveceaeaes 849,899 806, 233 1,035,390 1,233, 199 1,101,900 1,021,694 930,331 972,999 Bhar 
PR vncre sales deca toveukieso< seek: 360,869 342,655 460,893 532,422 498,617 471,882 450,917 433, 143 
i ci i il 8 AF SAE Na 178,749 169, 582 202,130 233,881 200,565 191, 363 173,341 167,175 mak 
RE I RTRNRR capac ae in i 514,324 619,294 752,416 664,044 625,882 583,100 568,64 fy 
SEU ERS ARIS bs Sh ey 79, 256 - a 94,319 117,731 109, 723 103,906 93,489 90, 983 0. 
ens 35 TR AS! 188,866 179,375 208,450 227,308 211,823 211,375 203,212 199,320 2° 
iene dai chal 32,040 31,047 41,155 43,753 38,694 35,583 31,653 30,203 ff use’ 
New Hampshire.......................... 52,275 50,049 66,820 96,145 91,413 89,259 83,772 62,007 Ba 
as oicc acs nineodceueaieas 561,541 533,079 716,574 921,921 869,669 820,352 788, 287 761,641 a 
MIDI 3.055 2565. de sé de sdicineeive servic 72,511 69,392 86,097 106,000 96,903 89,124 84,747 79,800 FF yoy 
OT SEP 1,168,612 1,108,392 1,469, 164 1,943,763 1,876,170 1,806,041 1,738,582 1,702,621 § and 
North Carolina........................... 364,243 345,340 390,547 515,535 444,953 413,573 389,054 373,317 
PUIG, «5 sosc0escccessoe cocacvocs. 67,452 63,736 85,633 90,112 85,779 83,678 89,681 98,47 Fy 1 
BE hes ae sicoeurestiateetes 1,085, 983 1,029,944 1,273,114 1,475,087 1,323, 196 , 234,000 1,157,801 1, 167,989 ° 
Oklahoma. . Pshavsdendec ces aren 284,986 270,520 321,000 394,608 382, 228 369, 582 362,897 344,027 B be, 
a EER Se eee ens 207,416 197,603 231,315 266,823 235,787 218,102 203,354 196,127 Bf for 
RE SCRRE SS RRR 1,015, 158 , 566 1,259,615 1,621,781 1,517,775 1 004 , 346, 552 1,353,491 Too! 
SE, 200s .dtoceses.. cosaces . : ,960 ,337 41, 132,074 127,714 118,325 118, 00 
EIRENE RR al 178,749 169,843 ,044 253,345 ,359 f 181,485 173,360 Bf inde 
GHNMIEIIED, : Gicavoecsc coon 5. .cecncas. 101,178 96,174 106,944 122,296 114,953 104,624 103,623 97,347 find 
Gis. eee ke 300,1 285,214 324,133 352,431 300, 562 268,102 259,484 237,640 not 
Reeeagrrte... Circe roa .. Kaze 1,018,530 967,018 1,152,508 1,347,632 1,204, 1,146,784 1,083,851 1,041,463 € 
Betas, poe cde Geer. ge ec. 1 94,113 103,744 110,892 101,218 ,482 85,435 ; you! 
Ss... (00.08. igaceee . . Bae tes. 40,4 38,712 51,627 72,061 68, 948 62,329 61,887 
MITES... Caeadc.... Letals... sebcnee. 327,144 310,635 ,263 477,573 400,159 365,722 341,082 322,667 
OTe Se A eee 323,771 306,608 356,928 395,111 356,828 327,940 314,359 305, 082 . 
West Waele... ......... 0... ccccecccce. 153,454 145,233 190, 255 235,457 216,629 213,281 188,401 192,079 he 
he RR Ee ie eaaatatatalse Sha a 406,400 385,293 515,539 584,624 532,770 510,822 488, 209 484,315 
a a lt ea GO NRE A 43,844 41,741 50,323 69,455 62,179 59,428 57,436 55,040 
"Re eee ee 16,863,077¢ 16,004,250 19,939, 887 24,192,397 22,001,356 20,735,120 19,598,244 19,218, 121 
Web Genk Ghaiige.... <.....5. 005 cccce 55 +5. —19.74% —17.58% +9.95% +6.10% +5.80% 1.97% +7.63% 
Total U.S. Consumptiont........ |... 24,795, 0007 21,807,227 23,664,250 26,775,262 24,125,627 22,678,474 21, ais, 572 21,231,014 
Highway Use as % of Total............... 68.00% 73.38% 84.26% 90.35% 91.19% 91.43% 91.50% 90.5 
*—Public Roads Administration, Federal Works Agency. t—Estimated by Automotive and Aviation Industries. t—American Petroleum Institute. 


* 


78 AUTOMOTIVE and AVIATION INDUSTRIER Y, 


1937 
10,643 
‘3 
a0 
4 GCataree MAROC 
aan Cumacy 4NO tatty Say 
2,640 
B, 681 H 
ow the 
ae arpenter Mat hod 
¢ 
- Helps to Solve yY, aon th 
. our Tool Stee] Problems 
These ar . 
an e really Matched 
T 
2 Picks up its job where the aaa mip 
: ” 
a ba key Steel is the one in: th vay 
et * a @ straight carbon to ia pone 4 
: anager eh » tough timbre, water. 
| pepeten Pi nen you have q tool t 
di-ey + tamer — if it can be Made fr 4 
om 
4 fe a © answer is "Yog" 
further, ut when th wo 
aes © answer is “No’’ 
7 ~ i r 
ito re My Point the way to Pe i al 
faa “in _ - For greater wear resist — 
ade or greater hardenjn si 
ety, you move west, etc “ ieee 
To learn an 
more about th 
a © ways this meth 
pada be me Your speciq] puttees am 
Tool So “seis ee Carpenter Matched 
age _ - 4t contains an 80-page tool 





3B 





OE On -MaRDs wy 
ne Ti 
MATCHED set e MATER. NARDEMING ‘ 
CMED ser WE R00-maRp 


Mmatcnto ser 
















[. 


It’s no trick at all to make sure of selecting the proper tool steel for each job 


Aerws Your S-step plan for 


BETTER TOOLS TO 
CUT PRODUCTION COSTS 





Use this sure way to knock the props from under 
production costs. Let Carpenter help you put this 
three-step plan to work in your tool room and 
heat treating department. With it you can reduce 
machine down-time and actually lower unit costs. 





Cut The Cost Of Tooling-Up And 
Reduce Machine Shut-Downs ! 


when you use the Carpenter Matched Set Method. Many plants use this method 
of selection to lick production problems caused by premature tool and die 
failure. And it works! Now tool makers who have used it are relying on it to 
get every job done right. They know it cuts the cost of tooling-up and reduces 
machine shut-down time. And those savings are bound to show up in the 


cost of the finished product. 
Insurance That Each Tool Will 


2. Pay-Off On The Job! 


As you know, proper heat treatment is the second step to seeing that each 
tool is made to do its job right. And the Carpenter Heat Treating Guide 
quickly gives you this important information about each Carpenter 

Matched Tool Steel: Type analysis, Forging heat, Normalizing heat, 
Annealing treatment, Hardening treatment and Recommended draw- 
ing range. And this slide chart gives you tips on quenching, oxidizing 

atmospheres, heating time and heating speed for drawing. For your 
free copy, drop us a note on your company letterhead. 
Check On Tool Life 


J. And Output Per Grind ! 


Find out which tools and dies need too frequent regrinding or fail 
prematurely in service. Carpenter Matched Tool Steels can help 
you lick this condition, and reduce unit costs. And for personal 

help in your tool room or heat treating department, get in touch 
with your nearby Carpenter representative. He knows tool steel 
inside-out, and can often provide the kind of engineering help 
that licks tough production bugs. 
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MACHINE TOOLS 





New Orders, Shipments and Unfilled Orders, by Months, 1942-1944" 


(Thousands of Dollars) 








1942 1943 1944 a ee 
Unfilled Unfilled Unfilled 
New Orders, New Orders, New Orders, 
Month Orders, End-of- Orders, End-of- Orders, End-of- 
Net Shipments Month Net Shipments Month Net Shipments Month 
per eee $107,500 $83,547 $488,359 $48,829 $117,384 $796,101 $26,457. $56,363 $181,538 
Pobruary............. 127 ,356 84,432 582,245 63 ,865 114,593 745 ,830 33,419 50,127 164 ,536 
Ds ec evcnenerveceh 338 , 334 98 ,358 843 ,543 84,980 125,445 704 ,922 40 ,950 51,907 153 ,563 
Bis acin caste dee 254,274 103,364 995 ,623 57,331 118,024 643 ,586 55,247 41 ,370 167 ,232 
aa ome 166 ,945 107,297 1,059,797 48 ,241 113,859 578 ,447 59 ,922 41,819 185,746 
ESPEN 52 139 ,397 111,090 1,096,447 39,026 108 , 736 509,259 49 ,558 41,471 194 ,450 
I ( 121,156 113,596 1,117,391 28,713 97,541 441 ,220 31,889 32,753 191 ,295 
es 96,979 117,342 1,096,009 33,524 87,805 386 , 798 41,079 35,177 196,760 
September............ 74 ,343 119,883 1,050,699 31,759 85,842 333,119 33,152 35,889 194,125 
ES 66,474 130,008 986 ,658 30,836 78,302 286 ,622 57,206 37,516 213 ,675 
ae 76,116 120,871 941 ,834 , 31,554 71,851 244,215 58,706 36,277 235 ,396 
December............ 56,083 131 ,960 866 ,578 27 ,604 60,861 210,606 62,504 36,784 260 ,880 
Monthly Average.. $135,413 $110,146 $927,099 $43 , 855 $98,353 $490,060 $45,841 $41,454 $194,933 a 
Yearly Dollar Volume of Machine Tool Shipments 
$124,000,000 ~1925...... $91 ,500 ,000 $96 ,000 ,000 1986...... $85 ,000 ,000 1940.... $442,632,000 
=e 23,000 ,000 1926...... 105,000,000 ae 51,000,000 ar 133 ,000 ,000 1941.... 771,465,000 
ae 46,700,000 == 87,000,000 ee 22,000,000 BR ss ahd 189 ,088 ,000 1942.... 1,321,748,000 
ee 82,000 ,000 sae 128 ,000 ,000 1933...... 25,000,000 1938...... 140,521 ,000 1943.... 1,180,243,000 
«sR 57,400,000 ere 185 ,000 ,000 1934...... 50,000,000  ——- 199 ,949 ,000 1944.... 497,453,000 
, wee 1921-1941 inclusive from reports of National Machine Tool Builders Association. For years 1942 through 1944, Tools Division 
Oo ok oEDe : 


DOLLAR VOLUME OF MACHINE TOOL SHIPMENTS 


NEW ORDERS AND UNFILLED ORDERS 











Shipments ‘ 





N DOLLA 


Unfilled Orders 
( End of Month ) 


New Orders 
( Net) 
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A NEW PLASTIC FOR INDUSTRY 


Highly significant among countless new materials developed for war requirements is Styraloy—trade name 
for a remarkable group of plastics belonging in a category between rubber-like materials and rigid thermoplastics. 


“Working it out together” with the Armed Forces, Dow developed the first of this impressive new line— 
Styraloy 22—to provide a one-piece cable sheathing with a low power loss at high frequencies and possessing 
great durability and flexibility. These unique qualities—combined with others presented below in capsule form 
—point to its use in a broad range of products. As a result, unlike many war-born materials, Styraloy anticipates 
a peacetime career of great importance. 


Now that Styraloy is available for commercial purposes, molders and manufacturers or designers will find 
Dow equally willing to cooperate with them in developing to the fullest extent the numerous applications 
indicated by the impressive list of Styraloy’s properties. ‘“‘Let’s work it out together.” 


We at Dow know from experience that success in plastics 
is not a one-man nor even a one-industry job. It calls for 


.} 
an | ; 
hia (az thet the combined skill and cooperation of manufacturer or 
lo7. ) designer plus fabricator plus raw materials producer. 





W orking together, this team saves time and money 
and puts plastics to work successfully. 
Call us—we’ll do our part. 











PLASTICS 


STYRON © ETHOCEL ¢ ETHOCEL SHEETING 
SARAN © SARANFILM e¢ STRIPCOAT ¢ STYRALOY 






















Lend-Lease Exports of Automotive and Aviation Products 
March, 1941 Through November, 1944 
(Thousands of Dollars) 


United Middle Australia and China Latin Toial All 
Kingdom U.S. S. R. East New Zealand and India America Countries 







AIRCRAFT AND PARTS 

| ECE 7, Se Sere ae $2,022 $6,998 $36 $363 $22 M9 
SRR a SR * |S ee 275,752 $303,396 114,590 44,128 17,949 17,798 773,61 

ee scene 606,100 502 ,007 290 ,286 122,588 167,714} 33,189 : 7m 
RY PPP er AER 1,020,931 525,733 374,672 110,571 312,953 35,232 2,380,092 

TANKS AND PARTS 

AE ee reer Marae wore ns $10,521 $35 $41 ,3307 $454 Smee...‘ .......; $53,820 
Es es Naas, ee en Oe 35,998 176,804 164, 4637 40,311 59,843 $10,549} 487 968 
UR oS ee 2 473 ,830 74,734 564 447+ 13,781 36,828} 26,332¢ 1,189,959 
a Re eee 463 ,260 145,776 174,533 793 20,915 7,755 813,032 













MOTOR VEHICLES AND PARTS 


RS 2 a 0 a ee $341 OF $22,367 
aS RD ee 61,950 eee 28,752 30,608  «t............ 279,307 
a a a ee - 185 ,282 eee 103 ,332 WO8,203f ............ 803,861 
a a Re ee 326 ,630 458 ,854 $121,976 45 ,660 105,214 $6,691 1,065,025 

TOTAL AUTOMOTIVE AND AVIATION PRODUCTS 
Re a ae Pee $38 ,410 $35 $43 ,352 $7,793 $8 ,983 $363 $98 ,936 
Re eo eae 373,700 629 ,292 279 ,053 113,191 117,395 28,347 1,540,978 
ER tear > 2 sein 1,265,212 982,745 854 ,733 239,701 313,785 59,521 3,715,697 
a 5 eee 1,810,821 1,130,363 671,181 157,024 439 ,082 49,678 4,258,149 











Accumulative Total............. $3,488,143 $2,742,435 $1,848,319 $517,709 $879,245 $137,909 $9,613,760 
Total, Lend-Lease Exports... $11,332,487 $7,436,767 $3,523,684 $1,149,196 $1,760,081 $207,699 $25.409°914 











* January through November. f Also includes vehicles. 


t Includes cumulative shipments to China, 1941 through 1943. 














bd WHERE LEND-LEASE VEHICLES HAVE GONE 
Lend-Lease Aid by Category ee a 
March, 1941 Through December, 1944 





THOUSANDS OF VEHICLES 



















GOODS TRANSFERRED Per Cent re) 50 100 150 200 250 300 350 
Munitions: of Total . . 

Ordnance............... $1,198,545,000 3.39 U.S,S.R. 
Ammunition............. 2,398 731,000 6.78 
RR 4,326,483,000 12.23 CHINA, INDIA, 
Aircraft Engines, Parts, etc. 2,088 ,929 ,000 5.90 AUSTRALIA AND 
Tanks and Parts......... 3,279,215,000 9.27 NEW ZEALAND 
Motor Vehicles and Parts. . 1,656,359 ,000 4.68 


ee 3,184,048 ,000 UNITED KINGDOM 
LO OR ee $18,132,310,000 51.25 MEDITERRANEAN 




























AREA AND 
Industrial Materials and MIDDLE EAST 
Products: J 
Machinery................ 1 .63 OTHER AREAS 
a Es oto bs ans i 


eeeesceve 
— 






























Ts Ai arian rs bie SOS ce-actva $8,322,857,000 23.52 | WHERE LEND-LEASE PLANES HAVE GONE 
Agricultural Products: TOTAL TO DEC. 1, 1944 Bu 
Oa Sa 4,261,605,000 12.04 
Other Agric. Products..... 693 ,456 ,000 1.96 ‘ 


THOUSANDS OF PLANES 





pakke weebe ....... $4,955,061 ,000 











































































Sm ernieaes $31,410,228 ,000 U.S.S.R. 
SERVICES RENDERED ea etna cae 
Rental of Ships, etc....... $2,704 ,900 ,000 7.64 CHINA, INDIA, 
Servicing, Repairs of Ships 532,335,000 1.50 AUSTRALIA AND 
Production Facilities in U.S. 628 ,519 ,000 1.79 NEW ZEALAND 
Miscellaneous Expenses... 106 ,664 ,000 .30 
MEDITERRANEAN 
Total Services......... $3,972,418,000 11.23 AREA AND 
MIDDLE EAST 
TOTAL DIRECT AID........ $35,382,646,000 100.00 oRgeR TURN re 
OTHER AREAS* | 
we to ~ > yo * : 
manding Generals for sub- iner p ining United Nations pilots. 
seapaed wendiere enter Land- Includes trainer planes sent to Canada for training P “4 
ROE aR Saag $788 ,083 ,000 ~ 
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At your service 
after Victory! 


Millions of Sealed Power Piston Rings will 
continue to go into fighting engines until 
the fighting is over. After that, the largest 
and best manufacturing facilities in more 
than 33 years of Sealed Power history will 
be at your service. Meanwhile, Sealed Power 
engineers invite you to use their experience 
and the unequalled resources of Sealed 
Power laboratories to help make your good 


engines even better. 
BUY MORE WAR BONDS 


a, ca SEALED POWER CORPORATION 


53—Get $4! 
Muskegon, Michigan ® Windsor, Ontario 


ES 


Pha 


” 


PISTON RINGS 


PISTONS—CYLINDER SLEEVES 
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Spare Bomber Parts 
from Ford 


The equivalent of more than 1,000 
Liberator bombers has been built in 
spare parts at the Ford Willow Run 
bomber plant which has been assigned 
the task of supplying parts for the 
AAF, 


Made and assembled along with reg- 


Approximately 70 per cent of all 
spare parts required for the four- 
engined bombers come from Willow 
Run, and 85 per cent of all the emer- 
gency requests for parts are handled 
there. The latter often are flown from 
the plant directly to the battle fronts. 

The amount of each part or assembly 
to be produced is determined by what 
is known as the “part fatality record,” 





U. S. Exports of 


Aeronautic Products* 


ular flyaway bombers, 
shipped and flown all over the world 
through the 83lst AAF Specialized De- 
pot at Shelby, Ohio. 

For every seven B-24s built at the 
plant, an equivalent of an extra bomber 
in spare parts must be produced. 


the parts are 
for specific parts. 


parts. 
e 


which shows the frequency of requests 


In the beginning emergency requests 
ran as high as 100 a day, but many 
emergency requests have been elimi- 
nated by watching the fatality trend of 





FOR THAT Yew 


PRODUCT 





compact design... low weight 


vite LAMB ELECTRIC MOTOR 


Your new product can be given these important advantages by using 
a Lamb Electric motor because: 


1. Every motor is designed to meet the requirements of a particular 
application. 

2. Long experience has taught us where and how much motor weight can 
be reduced without interfering with essential electrical characteristics. 

3. As a result of this experience, frequently product design suggestions 
can be made which reduce product weight . . . improve compactness 
. « - better performance. 

In order to realize the full benefits of special application, be sure to 

consider the motor in the early stages of product development. 


THE LAMB ELECTRIC COMPANY © KENT, OHIO 








Lamb Elocbi 


SPECIAL APPLICATION 


FRACTIONAL HORSEPOWER MOTORS 
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AIRCRAFT 
Number Value 
Pty o eRe Re 29 $105, 805 
See Speen, Va = 81, 
Kuk t eatnigeaaecwe cet 188, 
Seawater 152 85 
eee 269 2,188, 2% 
Petre si 135 1,001, 5 
weostecats 61 768,72) 
Se ee ee 44 215,30) 
5 Re oe ee Sere 65 598,274 
=e ea 48 314,09 
ESA eS re 37 186, 63) 
RE OEE oe 48 309, 06) 
Ses See 59 412,7% 
Eo 80 511,282 
Dea dulce dieiedens 50 303,14 
UE ai ma Cas.wies's 63 848, 568 
EE: Se ee 162 17 
EES ares 348 5, 484,600 
BE cos. cacioma tates’ 321 4,819, 609 
1931 140 1,812,809 
280 4, 358,987 
406 5,301,493 
490 8, 195,404 
333 6, 598,515 
527 11, 601,883 
21, 085,170 
876 37,977,924 
1,221 67,112,868 
3,531 196, 265,648 
6,011 422,763,907 
AIRCRAFT ENGINES 
Year Number Value 
Not reported prior to 1922. 
1922 147 $72,810 
80 65, 588 
148 219,600 
73 170,783 
297 573,732 
84 484,876 
179 664, 626 
322 1,383,197 
376 1,634,986 
307 1,432,208 
2,356(a) 1,517,682 
2,903(a) 1,452,341 
1,009 4,458,701 
568 2,489,317 
933 5, 182,460 
048 5,946, 064 
309 7,899,844 
880 14, 120,036 
988 49, 873,823 
144 81,692,907 





(a)—Russia bought 2,010 engines in 1932 
and 2,576 in 1933. 








Aircraft Total, 
Parts and Aeronautie 

Accessories* ports 

r Value Value 
ree $105, 808 
25,802 107, 562 
37,225 226,149 
,427 1,541,446 
4,843,610 ,002, 005 
3,133,903 4,135,445 
18,017,781 18, 786,478 
3,249,226 3,464,526 
554,375 1, 152,649 
157,608 472,548 
265,481 494,930 
58,949 433, 558 
165, 926 798, 273 
101,584 783,659 
150,329 1,027,210 
570,117 1,903,560 
1,240,244 3,664,723 
2,257, 9, 125,345 
2,363, 8,918,110 
1931 1,622,649 4, 887, 687 
ee iddisesicceeos 1,756,421 7,946, 533 
RS SEN 2,249,172 8, 180,328 
4,860, 17,622,938 
5,069,810 14,290,043 
6,060,483 23, 143,208 
12, 105,474 39,404,469 
21,948,982 68, 227,689 
36,574,311 117, 807,212 

732, 004 311,371,4 

122,472,538 626,528, 

e—Includes parachutes and parts. 

* Motive Products Division, Bureau of 


Foreign and Domestic Commerce. 
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The only thing a bearing needs is clean 
lubricant. The things that ruin bearings are 
grit, moisture and inadequate lubrication. 


Chicago Rawhide “Perfect” Oil Seals keep 
the lubricant where it belongs and exclude 
both grit and moisture. This is vouched for 
by the Automotive Industry, the Agricultural 
Implement Industry, the Machine Tool Industry 
and others. 


Try 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1310 ELSTON AVENUE eo CHICAGO, ILLINOIS 
66 YEARS MANUFACTURING QUALITY LEATHER GOODS EXCLUSIVELY AND NOW 
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master light which remains off when; 
the dimensions of the part being ched 
are within tolerance limits. !* any, 
or more dimensions are either ung 
size or oversize, the master licht eg 
on, and the operator refers to the 4 
gram panel to see which signal lig 
shows red or green to indicate the e 
The Multichek is a development 
HE Sheffield Multichek illustrated in the light case. Lights remain off The Sheffield Corporation of Days 
is an example of how a multiple elec- when the dimension is within tolerance 
tric precision gaging instrument has_ limits. When a light bulb shows red, it 
been built for checking of 21 outside indicates that the dimension is under 
diameters of a master camshaft. the minimum tolerance limit, while a 
Each of the 21 Electrichek gage heads’ green light signifies the dimension is 
actuates a set of two individual signal larger than the maximum. 
lamps mounted behind a common port The operator needs to watch only one 


hathettulaccaneant — 





Sheffield multiple gaging instru 
ment 


Ohio. Although largely built up fro 
standard units, the instruments 
“tailor-made” to meet individual 
quirements and are recommended whe 
inspection is required of a large nu 
ber of pieces. 


TH Landis Tool 10-in. by 20-in. Type 
H hydraulic universal grinder 
designed, by the Landis Tool ( 
Waynesboro, Pa., to turn out quanti 
ties of small, accurate parts in tod 
rooms, or on a mass production basis 

In general appearance this Landis 
grinder resembles the 4-in. by 18-in 
Type H plain machine; the major dif 
ferences are the universal wheel head 
and universal headstock. The bed is 
the rigid, box type design with integral 








PERMANENT MOLD ALUMINUM CASTINGS 
CAN BE INTRICATE YET SATISFACTORY 


Let STERLING Engineers Show You How 
Many years of designing permanent molds for alumi- 
num castings have made Sterling engineers specialists 
in this type of work. Designs you may have thought 
too intricate to cast will be welcomed by Sterling engi- 
neers. You may get a solution that will lower your cost 
and improve the quality of your product. 7 


4 





Landis Type H hydraulic universal 
grinder 


ly cast compartments for the coolant 
Why not submit, your specifications for today’s pro- reservoir, control, hydraulic and elet- 


ion « i trical equipment. Bed design prevents 
duction or postwar designs. headstock or footstock overhang at any 


position of the carriage. The Voc and 


| * flat guid tantly lubricated by 

Si RLING ALUMINUM PRODUCTS Inc., St. Louis 6, Mo. a eaneet smonnt of Sieeel oil 
| The headstock is driven by a C0 istant 

| (Turn to page 88, please) 
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SUN TABLEWAY LUBRICANT... 


Ended Chatter, Produced Smoother.Operation, Cut Down. Rejects 


‘A midwestern manufacturer was unable to 


obtain a satisfactory finish in grinding hard- 
ened parts, because of excessive chatter in 
the grinding machines. When he used a 
heavy oil, the machines were sluggish. 
When he used a thin oil, the tableways chat- 
tered and affected the finish of the work. 


After changing to Sun Tableway Lubricant, it 
was possible to maintain smoother opera- 
tion, and to eliminate chattering. 


Fewer rejects were encountered, and the 
management standardized on this Tableway 
Lubricant throughout the plant. 


Sun Tableway Lubricant, with its extreme pres- 
sure characteristics and non-gumming qual- 
ities, is an outstanding example of Sun's 
industrial lubricants. 


For every type, make, and size of industrial 
machine, for prime movers, conveyors, 
pumps, compressors, electrical equipment, 
etc., there is a specially prepared Sun oil 
or grease. Call in the Sun Engineer in your 
area and find out about the savings possible 
with the right lubricant in the right place. 


SUN OIL COMPANY « Philadelphia 3, Pa. 
Sponsors of the Sunece News Voice of the Air — Lowell Thomas 





SUNOCO BOD Ta UNM Cla g 


OILS FOR AMERICAN INDUSTRY 
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screw machine products 
cold upset products 
assemblies 


This interesting 
tells the story of 
Development and F 
cation of Precision F 


company letterhead. 


Corbin 
mean better precision parts 


. .- better than ordinary screw machine parts! Because here at 
Corbin we don’t have to start or stop with the Screw Machines. 
Corbin M* facilities include batteries of headers, grinders, thread 
rollers, millers . . . in addition to hundreds of automatics. Corbin’s 
men, materials and machines mean full fabrication, modern 
scheduling control 


facilities 


. +. assuring economy, rapid production, full 
inspection — and any. quantity desired. 

Corbin welcomes the opportunity to work with manufacturers 
in the design and development of Precision Parts — and offers its 


M; facilities to insure high standard accuracy and dependability. 


THE CORBIN SCREW CORPORATION 


The American Hardware Corporation, Successor 


NEW BRITAIN CONNECTICUT 









See Sweet's Product Design 
Catalog, outline of Corbin 
‘Products and Facilities 


Preciston Fonte 

















torque type variable voltage mot, 
This self excited motor has a wor, 
speed range of 90 to 600 rpm and drive 
the headstock spindle through Vee belts, 
The head swivels up to 90 deg for fay 
grinding. The grinding wheel heag 
mounted on a sub-slide and swivel base, 
It may be swiveled 90 deg either side of 
zero and may be moved 4 in. forwapj 
or back to obtain additional wor 
clearance. 


T° ENABLE control of the surface finish 
of large-caliber, high-explosive shells 
Physicists Research Co., Ann Arbor, 
Mich., has brought out its Type cp 
Roughness Meter. The Roughness Meter 
provides measurements of average 
roughness on extremely coarse surfaces 
such as shells, in the same manner a3 
the Profilometer provides similar read. 
ings on smoother machined surfaces, 
Readings of the Roughness Meter are 
directly in microinches of average 





Type CP Roughness meter 


roughness of the surface being mea- 
sured. The meter and the scale selector 
provide full scale ranges of 300, 1000 
and 3000 microinches. In appearance 
the Roughness. Meter greatly resembles 
the Profilometer and in principle and 
operation the instrument is essentially 
similar. 

The tracer is designed for hand oper- 
ation and is heavier than the Profi- 
ometer Tracer. It has a blunt diamond 
point for tracing the surface. The dia- 
mond point is automatically self-adjust- 
ing to any curvature from 1% in. OD 
to flat. 












A SPECIAL machine for drilling 29 
holes from 4 directions in a truck 
axle mounting or carrier has been built 





Special LeMaire drilling machine 


by LeMaire Tool & Mfg. Co., Dearborn, 
Mich. Four standard LeMaire twa 
ram hydraulic units combine to form 
this machine. Two units in horizontal 


(Turn to page 164, please) 
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550. ‘TON SELF CONTAINED 

Olu: HYDRAULIC PRESS 

FOR POWDER METALLURGY 
one 





PES. 


EN TORR. Kt Ss 


Bi Soe 











40) -10) 1 >) 4-3 - INC. 


ENG | INEERS CONTRACTORS 


HYDRAULIC PRESSES - ROLLING MILLS 
STRETCHERS - PUMPS - ACCUMULATORS 


570 LEX! NGTON AVENUE IN ans en Oa oe Pee 3 
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WPB Order M-293 


Explaining Direction 3 of 


By Joseph Geschelin 


IRECTION 3 to WPB Order M-293 

is one of the most far reaching ac- 
tions taken by WPB since the inception 
of the war program. Its sphere of in- 
fluence—“all kinds of parts and parts 
of parts for internal combustion en- 
gines”—is so clearly defined; its im- 
plications so patent, as to make it im- 
perative for the parts producers of the 
automotive industry to understand its 


effect upon the future course of their 
business. 

The preamble says there exists a 
“most urgent need for the maintenance 
of engines now in service, and sched- 
uling actions will be taken primarily 
in such way as to insure the satisfac- 
tion of that need, even at the expense of 
new engine production where that be- 
comes necessary.” Specifically, the fol- 








If it’s a small part 
... turn it with Precision, Speed and Profit 


on a 





SHELDON 
LATHE 





Model S-56 
10” Precision Lathe 


Engineered for precision shop and tool room 
Rigidly built to stand up and hold its 
close accuracy under round-the-clock opera- 


work. 





tion. This is a quality machine tool in every 


detail, yet is moderate in price. . 
that stands out far ahead of others. 


shops, instrument repair shops, etc.) 


Contact us or your local Sheldon dealer for 
prices, engineering data, deliveries, etc. 


. a lathe 
(The 
lathe selected by U. S. Army, the Navy and 
the Marine Corps for mechanized machine 


Bronze or anti-frietion 
bearings 


1” Collet capacity 
11'4-inch swing 
Double-walled apron 


Large hardened and 
ground spindle 

@ Extreme accuracy 
@ Convenient controls 


@ Underneath V-belt 


All SHELDON lead screws are BUILDERS of motor drive 
cut on the finest Pratt and 

Whitney ‘Super - precision" GOOD LATHES oe ae oa 
lead screw machine. since 1919. 


SHELDON MACHINE CO., INC. 


4220 N. KNOX AVE., CHICAGO 41, U. S. A. 





90 
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lowing actions may be taken by WPB 

in plants producing engines or parts: 

(1) Direct the filing and freezing, or the 
preparation and freezing without filing, 
of production or shipping schedules, in 
whole or in part. 

(2) Direct changes in the production or 
shipping schedules of any manufacturer. 
These actions may, among oiher things, 
relate to segments of production, seg. 
ments of shipping capacity, specific 


purchase orders, or classes of purchase 
orders. 

(3) Direct the inclusion of unrated pur. 
chase orders as a Class in frozen sche- 
dules, or the exclusion of unrated pur. 
chase orders as a class froin frozen 


schedules, and specify the manner of 

inclusion or exclusion. 
(4) Direct the allocation and setting aside 
of specific percentages of parts on hand 
produced, to be produced, or to be re. 
ceived for shipment as directed on 
specified purchase orders or classes of 
purchase orders; and change such per- 
centages from time to time as to any 
or parts. 
Direct the shipment of parts instead of 
engines by any engine manufacturer on 
specified orders, or classes of orders, and 
direct changes in any frozen schedule 
for internal combustion engines which 
may be deemed necessary to carry out 
directions for the shipment or setting 
aside of parts under this direction. 
(6) Direct the return or cancellation of any 

purchase order on the books of a manu- 

facturer. 


(7) Direct the acceptance of purchase orders 
for parts, and direct a schedule of ship- 
ments for such purchase orders. 
Cancel purchase orders placed with one 
manufacturer and direct that they be 
placed with another manufacturer. 
Take such other action as it deems 
necessary with respect to the ordering, 
production or shipment of parts. 

To administer this order properly, 
WPB has set up a special branch or de- 
partment headed by Robert M. Hatfield 
who has the title of Special Assistant 
to the Office of the Operations Vice- 
Chairman of WPB. His staff consists 
of. a group of special civilian assistants 
and an advisory group of ranking offi- 
cers representing the armed services. 

Why Direction 3? In the hectic days 
of ’42 the U. S. Navy was more con- 
cerned with building engines, so that 
military vessels could be commissioned, 
than it was with the making of parts 
for the same engines. We had to have 
ships first. 

But as thousands upon thousands of 
engines were built for the Army and 
Navy and as they began to spin and 
wear, the emphasis shifted to spare 
parts to keep them running. Before long 
it was evident that the industry produc- 
ing engines and parts had to build not 
only more and more engines but also 
more and more parts. Moreover, thes¢ 
needs had to be met simultaneously. 

Now it is common knowledge that 
most component parts and all acces- 
sories used in engine production are 
not built by the engine manufacturers 
but are purchased from some thousands 
of suppliers. The demands upon the 
parts makers—eoming from every @reé 
of war production—were such that they 
were unable to take care of everyone 
They could produce so much and n0 
more. “ 

This situation engendered two basit 
philosophies which Direction 3 seeks 
to pre-emp. The first of these was that 
(Turn to page 92, please) 
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To improve 


large springs. 


ch 15, 1945 


WRITE FOR LARGE SPRING FOLDER! 


Showing the extensive facilities 
at Muehlhausen for making 


AA MUCH-IMPRESSED visitor to the 
Muehlhausen hot-coiling plant made this comment 
after inspecting the enameling and baking “station” 
shown below—the “end of the line” for thousands 
of springs each day. 

This mechanized process is typical of the stream- 
lined set-up in the Muehlhausen hot-coil plant, which 
is devoted entirely to producing large springs. 

Specialized equipment, such as automatic hot-coil- 
ing machines, block-long heat-treating lines, precision 
grinding facilities, all on a smooth running produc- 
tion-line basis, assures Muehlhausen customers of 
quick delivery on large springs of any design, in any 
quantity, and to split-hair tolerances. 

Check with Muehlhausen on your large spring 
problem — your production schedule and product 
both will benefit! 


MUEHLHAUSEN SPRING CORPORATION 
Division of Standard Steel Spring Company 
650 MICHIGAN AVENUE «+ LOGANSPORT, INDIANA 





product performance, use 


MUEHLHAUSEN 
Designed 
SPRINGS 
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“BURMA ROAD" is the name given by the employees in a large 
plant manufacturing superchargers to this conveyor system engi- 
neered by Alvey-Ferguson. Under the stimulating influence of 
this inspiring name, production of these vitally important air- 
craft parts moves forward in a steady stream! 


The “Burma Road” A-F Conveyor extends from the entire manu- 
facturing area to a large storage bank consisting of several 
thousand feet of A-F Roller Conveyors. All conveyors are lo- 
cated overhead—no valuable floor space is wasted. This A-F 
Conveyor System loads itself and discharges automatically . . . 
keeps materials and parts moving in a steady stream . . . and 
serves as an out-of-the-way storage bank. 
















Conveyor Systems, engineered by Alvey-Ferguson, enable oper- 
ators to handle greater output with less effort—tless fatigue— 
more efficiency. If you wish to move materials and products 
faster and more efficiently, we can help you. Write today. 


THE ALVEY-FERGUSON COMPANY 


Offices in Principal Cities 
21 Disney St. Cincinnati 9, Ohio 
Affiliated Corporation 
THE ALVEY-FERGUSON COMPANY OF CALIFORNIA 
P.O. Box 396, Vernon Branch, Los Angeles 11, Cal. 


CONVEYING EQUIPMENT —N 
» Alvey-Ferguson ) 


"METAL PRODUCTS CLEANING & FINISHING EQUIPMENT. 


SB sR TRE SAS i a ae tk 
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there is just so much to go around, 
Let’s divide it the best we can. Every. 
one will have less than he needs py 
each one will have something. Litt, 
thought was given to the real problep 
—if there is not enough, let’s mak 
more. Make enough to take care of 
everybody. Make enough to take cap 
of the essential civilian demands 4 
well. 


Late in ’43 it was concluded that th 
war economy had absorbed as mug 
plant expansion as was needed to fight 
the global war. It was also congludej 
that we had built all the machine tool 
that could possibly be used. That put 
the brakes on further expansion excep} 
for certain special programs. 


However, the Navy was spinning 
millions of engine horsepower and 
burning up parts at a rate beyond con. 
ception. The Army was piling w 
trucks and tanks on the roads of 
Western Europe—equipment that could 
not rell for lack of parts. That was 
the setting for Direction 3. 

It takes time to create new sources 
and to increase the capacity of exist- 
ing facilities. Even though remedial 
action is taken there is a trying period 
when shortages continue to plague 
everyone. During this interim period 
Direction 3 gives complete authority to 
say who shall be served first; how 
schedules must be changed to accon- 
plish this end; who shall do what. 
Wherever there is a critical shortage 
Direction 3 provides the means for tak- 
ing charge of the situation, if need be, 
by setting up a Task Group in the plant 
to study the order board and to sched- 
ule production so as to satisfy the most 
pressing needs first. 

At the Engine Parts Coordinating 
Office (EPCO) of the Bureau of Ships 
in Detroit, Mr. Hatfield has established 
a committee consisting of his Deputy, 
an Army officer representing the Army 
Service Forces, and a Navy officer rep- 
resenting all bureaus of the Navy. This 
committee has delegated authority 
which enables it to judge certain prob- 
lems and to issue directives on parts 
plants and engine builders so as to take 
care of urgent needs for spare parts. 
From this level the control in the field 
fans out through “Task Committees” 
established in a number of engine 
plants and parts plants. These com- 
mittees live in the plant, become ac- 
quainted with the problems of manage- 
ment and of the claimants and are in 
position to take certain directive actions 
or their own initiative and to pass 
certain broader problems for considera- 
tions by the Senior Committee at EPCO. 
Any conflicts or interferences which 
cannot be reconciled in the field are 
presented to the Hatfield Committee i 
Washington for final disposition and 
action. 

At the present writing some of the 
most critical items in the parts picture 
are the following: Engine bearings, 
cylinder sleeves, piston rings, pistons, 
flywheel ring gears, bushings, gaskets, 

(Turn to page 162, please) 
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Photo, courtesy Lockheed Aircraft Corp., Aviation Magazine 


LESS 


TO WORRY 
ABOUT | 


4 FORMIDABLE ARRAY, isn’t it, that expanse of in- 
struments and controls? 


To the layman, yes. But today’s experienced pilot 
long ago learned to take things like this in his stride. 
He knows flying, of course. In addition, he knows his 
plane thoroughly, knows how to take advantage of 
controls such as the one shown in the insert above. 


This instrument, a compound Fulton Sylphon Con-°* 


trol Device, frees him from oil line worries. It protects 
the oil cooler from high pressures which cold-congealed 
oil might build up at the start. And, as the engine revs 
up to full power, it holds circulating oil temperatures 


VALVE No. 93243. Two-fold function; protects oil cooler from high 
pressure surges; controls oil temperature by automatically appor- 
tioning oil passing through cooler. Release mechanism prevents 
dangerous temperatures in event of accident. 


within narrow pre-determined limits, thus assuring proper 
viscosity, full power and correct lubrication. 


For nearly half a century, Fulton Sylphon Controls 
have been doing jobs like this...performing tasks auto- 
matically far better than can be done manually. 


Write today for complete informatjon. Ask for Bulletin 
FB-822. It belongs in your reference files for post-war 


New Movie—‘“‘The Story of Metal Bel- 
lows” is available to interested executives 
and organizations everywhere. 


SDAA 
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has not been detailed sufficiently to 

determine accurately the extent 
brakes contribute to the annual toll 
of life and limb on the highways. How- 
ever, it is plainly evident that brakes, 
good or bad, are called into play in al- 
most every accident. Many accidents 
would have been less serious or avoided 
entirely if all the cars involved had 
good brakes. 


To further aid in the war effort, the 
International Association of Chiefs of 
Police determined to conduct a Nation- 
Wide Brake Emphasis Program. While 
the program centers around brakes, 
which are regarded as a symbol of 
safety by motorists, it will, it is hoped, 
stimulate the public to take better care 
of the car in general. 


The program will be launched in 
every state April 15 and end June 1. 
During that period the police and 
sheriffs of the nation will check the 
brakes of passenger cars only which 
have been involved in moving traffic 
violations and in accidents, and cars 
operated in a manner indicating inad- 
equate brakes. It is not a blanket check 
covering all motorists, but a check 
covering the above situations only. The 
check takes but a minute to make. In 
no way is the program a substitute, 
rather it will supplement everyday 
police enforcement and safety work. 


Developed through careful research, 
the brake check takes into full con- 
sideration the current problems of 
traffic law enforcement and the engin- 
eering and mechanical aspects in- 
volved. Simplicity is: its dominant 
characteristic. The methed has been 
given full trial in one large state with 
highly successful results. 


When an officer has stopped a car 
for a moving violation, he asks the 
driver to vacate the driver’s seat. The 
officer then opens the car door on the 
driving side, leaves it open while he 
performs the simple act of depressing 
the brake pedal with the toe of his 
right shoe. In this manner he deter- 
mines the distance between the pedal 
and the floorboard when the brakes 
begin to grip. 

If the pedal depresses to within one 
inch or less of the floorboard before 
the brakes begin to grip, or take hold, 
the brakes are inadequate and need 
immediate attention. 


Piss notte reporting in general 


ADVERTISEMENT 


NATION'S POLICE TO LAUNCH 












The most convenient way of determ- 
ining this is to place a piece of wood 
one inch thick on the floorboard under 
the pedal. If the pedal strikes the piece 
of wood before the brakes take hold, 
the car fails to pass the check. 

If the brakes grip while the pedal is 
slightly more than one inch from the 
fioorboard, they are not to be consid- 
ered safe and the driver should be urged 
to have corrective measures taken. 

If the brakes take hold while the 
pedal is substantially higher than one 
inch from the floorboard, the brake 
check will have been passed, but the 
officer should not in any case inform 
the driver that he has safe brakes. His 
brakes have merely met the check con- 
ditions. 

When one inch, or less of distance 
exists between pedal and floorboard 
when brakes begin to grip, the brake 
pedal actually hits the floorboard be- 
fore enough pressure can be built up 
to make the lining grip the brake 
drums hard enough to stop the car 
safely in emergency situations. 

The average car requires about 130 
pounds of line pressure to permit 
brakes to do a maximum job. With only 
one inch of effective distance left it is 
possible to build up only about 50 
pounds of line pressure. This is little 
more than one-third of the pressure 
necessary for maximum stopping 
ability. 

When only one inch of distance from 
the pedal to the floorboard remains, 
in addition to a lack of adjustment of 
the brake pedal, there is possibility of 
other unsafe brake conditions. 

When less than one inch of distance 
is left, about 60 feet will be required to 
stop a car at 20 miles per hour. This is 
twice the maximum distance allowed 
by most state laws for stopping a car. 
The dangerous condition of such brakes 
then becomes immediately apparent. 


If a car passes the brake check it 
does not follow that the brakes are 
safe. It means the brakes have merely 
met the check requirements. 

Itisasound enforcement device where- 
by inadequate brakes can be detected. 
When it is desired actually to test the 
brakes a decelerometer, or some other 
test legally recognized in a particular 
state, should be used. The program, 
however, concerns itself only with the 
one-inch brake check, a war-time device 






Sponsored in the Interest of Nation-wide Brake Inspection Drive by 


SB BRIG. GEN. D. C. DRAPER, President 
GY International Association of Chiefs of Police 






designed to enable any police officer to 
recognize inadequate brakes. 

That the brake check is practical and 
should produce invaluable results was 
demonstrated by a similar check made 
last year in Michigan. In that state 
accidents had been rising for seven 
consecutive months when the brake 
check was started. As compared with 
the same months of the previous 
year, during the first month of the pro- 
gram fatalities were fewer by 33 per 
cent, and in the second month the drop 
was 31 per cent. In the third month, 
when the program was inoperative, 
there was a carry-over reduction of 16 
per cent. 


When the check was initiated, one of 
every seven cars failed to meet require- 
ments. At the end of the program only 
one car in 23 failed to pass. That 
marked decrease is evidence that the 
program influenced drivers in general 
to have their brakes inspected and ad- 
justed or repaired. 


At first blush one might think a 
check calling for only one inch of pedal 
travel after the brakes grip would find 
few cars unable to pass. The Michigan 
check showed that such is not the case. 
In that state approximately 11 per cent 
of all cars checked failed to meet the 
one-inch requirement. 


In other states, too, the need for a 
brake emphasis program has been in- 
dicated. State motor vehicle inspections 
made last year in New Jersey produced 
30 per cent rejections because of inad- 
equate brakes, and in New Hampshire, 
19.5 per cent. Those figures are 
probably indicative of the situation 
throughout the country. 


Among the organizations supporting 
the program are the Office of Defense 
Transportation, U. S. Army Service 
Forces, the Office of War Information, 
the American Association of Motor 
Vehicle Administrators, the American 
Association of State Highway Officials, 
the Highway Traffic Advisory Commit- 
tee to the War Department, the Na- 
tional Safety Council, the Automotive 
Safety Foundation, the National Con- 
servation Bureau, the American Auto- 
mobile Association, and the National 
Post-War Traffic Safety Committee, 
composed of 48 national organizations 
interested in safety. Altogether nearly 
one hundred groups will support the 
program. 
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WILL HAVE 
BETTER BRAKES — aud Joon’ 


e have set a decelerating rate equivalent to a 30-ft. stop from 
ent [) mph as our current standard. Yet we know that this will not 
nly be inadequate for post-war conditions, but is inadequate 
ra Bday!” 


WE MUST, we 








— Dsays Merrill C. Horine, well known auto- brake action reduces accidents, checks 
ire, etive authority, in his article ““The Shape pay-load delays and is a definite ‘‘han- 
Be Trucks to Come"’ in the November S.A.E. dling"’ asset. 

_— Vacdraulic—the Power Braking Booster 
oe Manufacturers, fleet operators and in- is simple yet effective in operation. There 
vice vidual owners of commercial vehicles is no action lag . . . no rods or links to get 
aa hve come to recognize efficient stopability out of adjustment. 


ican [BO “musi.”” 7"? " 
Vacdraulic is easy to install. Only four 


mit- § On trucks, buses and passenger cars, simple steps are necessary for installation. 
ucdraulic split-second, feather-touch May we send you complete details? 
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ae EMPIRE ELECTRIC BRAKE CO., Newark 7, N. J. 
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Some Cases for Steel 


as a Material 
By E. P. Strothman* 


Engineering Consultant, A. O. Smith Corp. 


G TEEL was successfully used for the 

replacement of magnesium in the 
B-29 bomber nose frame and in many 
ways was preferable for this light- 
weight service. Weight calculations 
revealed that the steel structure could 





* Abstract of paper presented at the War 
Engineering Annual Meeting of the Society 
of Automotive Engineers, Jan. 8-12, 1945, at 
Detroit. 


be slightly lighter in weight than the 
magnesium structure and satisfy all 
the functional requirements. A fin- 
ished structure of identical shape, 
though different in cross-section, was 
constructed so that the _ specially- 
formed and cut ellipsoidal glass and 
plastic transparencies could be utilized 
together with the same method of 
cover-plate fastening. Weight, how- 
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“Keep Valves, Guides, 
Upper Cylinder, 
Pistons, Rings 


Oiled 
thru 
Carburetor 





, by treating your gasoline with 


LUBRI-GAS 


there’s NOTHING else like it! 


No mechanical system has ever been invented that assures constant, ade - 
quate lubrication of valves, guides, upper cylinder, pistons, rings. That is 
why sticky valves, burned and pitted valve seats, worn rings, and carbon 
and gum accumulations in upper cylinder are usually the first symptoms 
of motor trouble. Lubri-Gas Laboratories have developed an exclusive 
method of chemically processing 40 SAE lubricating oil, so that it enters 
the combustion chamber, through the carburetor, as an oil fog, and coats 
all upper cylinder parts with a film of clean oil. The results of this better 
lubrication are more power, more mileage per gallon, more pep, less wear 
and repair, freedom from carbon and gum and prevention of overheating 
and oil pumping. Now when it is so important to keep equipment in opera- 
tion and out of the repair shop, LUBRI-GAS is indeed a God-send! 


Send for Free Lubri-Gas File. Con- 
tains complete information about 
this.-modern motor fuel treatment. 


LUBRI-GAS 


221 No. LaSalle St. 
Chicago 1, lil. 


ANTI FRICTION 
anTin 


MOTOR FUEL 
TREATMENT 


— 


LUBRI-GAS 


TRADEMARK 





Cleans and Lubricates as It Powers the Motor 
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ever, was but one of the important fap. 
tors; there were strength and stiffnes, 
still to be considered. 

With this structure designed to re. 
sist the internal pressure of the pres. 
surized cabin, it was vital that the 
structure remain pressure tight unde 
all service conditions, such as impagt 
in landing or when pierced by enemy 























action, and with changes in temper. § Ligh' 
ature and internal pressure. The jy. We 
regular nature of the ellipsoidal shape t % 
so complicated the problem of strength a 
and stiffness determination that sim. fact! 
ple, comparative analysis was the most is NO 
practical approach. The frame struc. trans’ 
ture was accordingly divided into the Thi 
principal cross-sectional members, or : 
ribs, and each separately compared for 4 
strength and stiffness. Formed, pressed i 
shapes of a high strength, low alloy bens 
S.A.E. 4340 material with a yield go" 
strength of 135,000 psi, or nearly eight Spe 
times the 17,000 psi yield strength for § °?™ 
the cast magnesium material, was se. 
lected to compensate for the four times rt 
greater unit weight of the steel ma. 
terial. With this selection of steel, the $ 
calculated strength index of the great- 3 
est-stressed upper struts, or rib mem § & 
bers, proved to be more than double re 


that of the cast magnesium. But the 
calculated stiffness ratio of these same 
steel ribs proved to be only half that 
of the cast magnesium ribs; so evalua- 
tion of the stiffness factor became most 
important. 

This comparative method of sepa- 
rate rib analysis served primarily to 
compare weight and to indicate the 
possibilities for an -alternative con- 
struction that justified building an ac-: 
tual steel nose frame of the design sug- 
gested. This became the only suitable 
procedure to answer the indeterminate 
questions and to evaluate the compo- 









site stiffness of the redesigned frame. a 
Experimental testing of the welded Bang 
steel frame, complete with assembled § tion 
transparencies, proved most revealing. temy 
It was found practical to produce an § appr 
actual assembled steel frame of com- § long 
parable weight as estimated. At the Bang 
specified pressure, no leakage oe- Bquir 
curred, and, by progressive pressure- B salt 
increases, a greater pressure was SUs- 
tainable without leakage than had been New 
possible with the cast magnesium § 
frame. Even after leakage, there was Aire 
no sign of structural weakening and A 
it was further indicated that even Byine 
greater safe pressures were possible ing 
with but minor increases in weight to § Aer, 





provide the necessary stiffness to pre 
vent leakage. This latter factor, to 
gether with the greater resistance to 
frame cracking or rupture and the 
fact that the structure could be readily 
field-repaired in an emergency, were 
additional advantages favorable for 
steel. Production and quality control 
were simplified with steel construction 
and reclaiming of rejected frames was 
simple matter. ; 

To summarize, the findings for the 
B-29 bomber nose-frame redesign and 

(Turn to page 148, please) 
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Lightweight Relay 

Weighing only 1% oz, the R-B-M 
Type 23000 signal -and communication 
relay manufactured by R-B-M Manu- 
facturing Company, Logansport, Ind., 


is now being used in air-borne radio . 


transmitters and receiving sets. 

This electrical relay is said to be 
equally adaptable for other applications 
requiring exceptional resistance to vi- 
bration, humidity, and temperature ex- 
tremes. : 

Specifications include 6 normally 
open contacts; contact rating, 3 amps 








R-B-M Type 23000 relay 


d-c non-inductive. Also available in 
other arrangements of normally open 
and normally closed contacts. Vibra- 
tion resistance up to 10 g’s at 40,000 ft; 
temperature ranges, —65 C to 85 C; 
approximate dimensions, 2 1/16 in. 
long, 14% in. high, % in. wide. Design 
and construction meet Signal Corps re- 
quirements for resistance to humidity, 
salt spray, and fungus. 


New 700-Hp Cyclone 
Aircraft Engine 


A seven-cylinder Cyclone aircraft en- 
gine us'ng low-octane fuel and develop- 
ing 700 hp is announced by the Wright 
Aeronautical Corp. and the Curtiss- 
Wright Corp., New York, N. Y. It fol- 
lows the conventional design of air- 
cooled -adial engines generally and re- 
sembles the Cyclone 9—but has seven 
cylinde»s instead of nine, and combus- 
tion chamber design appropriate for 
gasoline of an octane rating consider- 
ably below that used in American war- 
Planes and transports. Horsepower 
output would be correspondingly 
greater with the use of the highest oc- 
tane fuels, 

, Close resemblance to the Cyclone 9, 
It is claimed, makes possible inter- 
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changeability of many parts of the nine- 
cylinder and seven-cylinder types, sim- 
plifies maintenance problems, and 
makes possible more economical manu- 
facture. 

The new cylinder assemblies embody 
longer valve guides, greater cooling fin 
area in the vicinity of exhaust valve 


guide bosses and a self-aligning ex- 
haust valve seat to insure proper align- 
ment of the valve. Barrels of cylinders 
incorporate aluminum fins for improved 
cylinder barrel cooling, and the cyl- 
inder heads are forged aluminum. 

The valve gear lubrication system 
makes use of a seriés of external oil 
tubes to increase the lubrication of 
valves and oil jets have been provided 
in the engine’s crankcase to direct a 
continuous flow of oil. 

The Cyclone 7 is provided with a 
two-speed supercharger drive. The 
higher supercharger ratio is 8.686:1, 
the lower ratio is 7.208:1. 

(Turn to page 102, please) 
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LOW COST OF OPERATION 


makes the Kling Rotary Shear the. first choice today of industrial plants. 
Extensively used in the automotive and aviation industries, the Kling Shear 
saves time, space, and labor by doing the work of many machines. Does all 
(1) Cuts circles (2) Cuts straight lines 
(3) Cuts rings—small or darge radii (4) Makes flanges 
(5) Joggles and Offsets (6) Cuts odd shapes (7) Bevels 
of any angle (8) Cuts reverse curves (9) Beads & U's 
(10) Cuts holes without cutting in from edges.. 


INVESTIGATE NOW 
Write today for free Bulletin No. 245. Sent without 


KLING BROS. ENGINEERING WORKS 
1318-A3 No. KOSTNER AVE., CHICAGO 51, ILLINOIS 
EXPORT DEPT., 1111 SO. FERRY BLDG., NEW YORK 4, N. Y. 
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Aircraft Seat with 
Hydraulic Locking Device 


Featuring the recently. : evelon 
“Hydrolok” seat locking mech: nism, 
new light weight seat desi:ned } 
Douglas Aircraft Co., Ine., Say 
Monica, Cal., which reduces the weigh 
per 21-passenger plane by 147 'b is 





Hydraulic unit of Douglas aircraft 
seat 





being installed in reconverted DC-3s at 

the company’s Santa Monica plant, 
The seat lock control in the new 
Douglas light weight seat is a hydraulic 
One man, with a Kerrick Kleaner, can do more and unit. The design incorporates pe! quick. 
removable feature which permits the 
better heavy cleaning than five men working any | seats to be taken out in a very few 
minutes to adapt the plane for cargo 
use, the floor fittings becoming light- 

In these days, when tractors, trucks, farm equipment cargo tie-downs. 


other way. 


and all machinery must give extra service, and still last longer, Stand for Testing 


| Carburetor Floats 


| The Amsco Model A 801 carburetor 
| float stand, made by Airplane Manufac- 
| turing & Supply Corp., North Holly- 
to remove the most stubborn dirt and grease from motor vehicles, wood, Cal., has been designed to check 
‘ | the float level and needle and seat of 
| aircraft float type carburetors. No out- 
face clean and dry for inspection or repair. For complete infor- (Turn to page 158, please) 


it has to be overhauled more often and the first requirement is 


to get it thoroughly cleaned. 


Kerrick Kleaners combine steam, water, pressure and detergent 
shop equipment, parts or complete buildings . . . leaving the sur- 


mation, please ask for the catalog describing the new Model A. 


ERRICK 








; ERRICK 
Model A-OEP - Kes 











| Sai 4 


MANUFACTURING 


ALHAMBRA 


cea Go 
Cc oO. CALIFORNIA Amsco Model A801 carburei:* 
float stand 
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of them still on the secret list—in Jack’ & Heintz 
engineering laboratories. The net result has been 
greater quantities of precision aircraft equipment 
in far shorter time—and with important economies 
in both manpower and money. 

Valuable as it is in war, this unique and effective 
engineering ability holds equal promise for peace. 
Already, startling new developments are on the 
way from the minds and drawing boards of these 
men who won’t take no for an answer. 


Look to Jack & Heintz for better things for flying! ACK 
& FLEINTZ 
&yr°o flight instruments, magnetos, motors. Incorporated 
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NEWS OF THE 


Objective of WPB is All-Time 
High Production Rate in June 


Even though guarded predictions ceeding with its all-out war production 
that the war in Europe will be over by program as if the conflict were to last 
laté- spring or early summer have been indefinitely. The announced immediate 
circulating in Washington, WPB is pro- objective of that agency is to prod 
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Wie GRIZZLY 


BRAKE LINING 


IN THE ROUGH | 


Ready for Machin- 
ing To Your Exact | 
Specifications 


(teckded Grake Lining 


proving that the development of 28 years of “STOP” engi- 
neering combined with our far-advanced production techniques 
provide an “extra something” that makes Grizzly the “finest 
product of the brake lining industry’’. Put this “extra some- 
thing” quality to work for you. Write for free book, 
“Building UP to a Name”. 
Company, Paulding, Ohio. 
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Grizzly Manufacturing 
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schedules steadily upward to an 
time high in June, 

On the basis of the over-all siowj 
in January, however, the prospects f 
any sensational improvement ar@ nof 
ing to get excited over. Even ‘hough 
production schedules had been set af 
only one per cent above the De-:ember 
level, January output wound up one per 
cent under the previous month, for g 
net loss of two per cent under schedule’ 
Principal reason for the disappointing’ 
record in January, according to WPB,} 
was the loss of production of raw mate. 
rials, notably steel. This particular de 
ficiency will be felt even more in the 
next two or three months. Other con. 
tributing factors for the lowered Jam. 
ary output were the severe winter 
weather, worst since 1918, which caused’ 
difficulties with absenteeism, coal, natw’ 
ral gas, and transportation, and the i 
creasing pinch on manpower. Of all the’ 
major munitions programs, only ammik 
nition was ahead of schedule. Comb 
and motor vehicles were included among 
items that were behind both production 
schedules and December output. Air 
craft, while showing a rise of one per) 
cent over December, was 4 per cent be) 
hind schedule. There were somewhat 
substantial gains over December if 
some of the critical items, however, with 
certain critical types of aircraft show.’ 
ing a gain of 12 per cent, some class 
of artillery, ammunition, and mortars; 
up 15 to 21 per cent, and Navy rockets 
up 27 per cent. Nonetheless, all except 
ammunition were behind schedule. 

Steel production is the greatest worry 
to WPB at the moment. Because of 
manpower shortages and the weather, 
ingot production for the six-weeks pe- 
riod ending Feb. 18 was 90,000 tons a 
week below the average for last October 
and November. The situation is further 
aggravated by the greatly increased de- 
mands from the military and heavier 


“cashing” of allotment tickets in the : 
first quarter. Actually, what has hap- 
pened is that the Controlled Maitcrials . 


(Turn to page 144, please) 





Crosley, Plans to Build 
Small 4-Cylinder Car 


Plans to produce a small four-cyl- 
inder car in the post-war period ave 
been announced by Powel Crosley, Jr. 
president of Crosley Corporation. He 
did not state whether the car wou!) be 
built by Crosley Corp. or by some cther 
manufacturer, but said that it would 
have more power and better appear ince 
than the two-cylinder model whic! the 
company built before the war. He stat- 
ed that there is a definite need and 
market for a small automobile ir the 
United States. 

















tange—power—precision of Milwaukee Milling Machines 
eir exceptional ability to handle a wide variety of intricate, 
ult milling operations at the most effective speeds and feeds 
1as made them the first choice of experienced purchasers. 


it on a Milwaukee” and you know the job will be done 
— and with the least time and trouble. 


after year you can be sure of sustained precision perfor- 
.ce because every Milwaukee Milling Machine—is engineered 
built in proper relation to its motor power — powerated! 


KEARNEY & TRECKER 
CORPORATION 


MILWAUKEE 14, WISCONSIN 
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Rationing and Price 
Control of Automobiles 
to Continue After War 


The end of the war will not mean the 
end of automobile rationing and price 
control, according to Ray Chamberlain 
executive vice president of the National 
Automobile Dealers Association. The 
demand for cars will so far exceed the 
supply that the Government will }. 
compelled to continue these measures 
for some time after peace coines, he 
points out in a bulletin made public 
recently. 

“When we reach the place in the 
war’s progress when the resumption of 
automobile manufacture can he con. 
sidered expedient by the Government, 
the industry will probably start produc. 
tion at the rate of approximately two 
million cars a year,” the bulletin says, 
“This probably will be stepped up quite 
rapidly because both competition and 
demand will be unprecedented. By the 
end of the first year, the factory people 
probably will be turning out cars at the 
rate of three and a half or four million 
a year. This stepping up process will 
continue into the second year after pro- 
duction is resumed, and I believe the 
industry will produce at least five mil- 
lion automobiles during that year. This 
would put production above the average 
in the most active prewar period. The 
third year after car-making starts 
again, production will in all likelihood 
go as high as six and possibly seven 
million units. I think that will be just 
about as high as annual production ever 
will go for a long time. 

“It is obvious that the production 
figures I have given will fall far below 
the number of cars that the public will 
want just as soon as the industry gets 
the green Jight. For example, there are 
approximately 24,000,000 passenger 
automobiles on the streets and highways 
of the United States at this time. 
Broadly speaking, every one of these 
cars will represent a replacement de- 
mand. It will take the manufacturers 
more than five years, in round numbers, 
to supply this demand alone. And in 
the meantime, many new buyers vill 
come into the market, to say nothing of 
the enormous number of returning 
soldiers who will want cars and who 
will stand at the top of the priority 
list.” 


P-80 Announced, World’s 


Fastest Jet Plane 


Although the P-80 Shooting Star jet 
plane has been flying more than a year, 
it was only recently announced by Gen- 
eral H. H. Arnold, commanding gen- 
eral of the U. S. Army Air Forces. It 
is said to be faster than any planes the 
Germans or Japanese have flown. 

Lockheed Aircraft Corporation’s fac- 
tories at Burbank, Cal., and the Kansas 
City factory of North American Avia- 
tion, Inc., are engaged in one of the 
most intensive production programs of 
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VICTOR has done more gasket pioneering, and holds 
more basic gasket patents, than any other manu-. 
I facturer in the field. 


VICTOR has released more exclusive manufacturing 
rights to the industry, for the good of the industry, 
than all other gasket manufacturers combined. 


VICTOR Gaskets are used by more manufacturers of 
internal combustion engines than use all other makes 
of gaskets. 





VICTOR has made, and is making, a larger number 
and a greater variety of gaskets than any other 
manufacturer. 3 ; 








VICTOR has published the most comprehensive gasket 
data in the form of “Gasket Design Specifications” 
and the “‘Gasket Guide”’ and other helpful catalogues. 
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the war to hasten the new plane to the 
fighting fronts in quantity. 

General Electric’s G.E. turbo jet en- 
gine powers the P-80. The airframe 
was designed by Lockheed’s chief re- 
search engineer, Clarence L. Johnson. 
The wings of the Shooting Star have a 
knife-like: leading edge and other aero- 
dynamic innovations that are said to 
master the problems encountered when 
the speed of sound is approached or sur- 
passed. 

Ceiling of the Shooting Star is well 
above that of propeller-driven planes. 
Thurst power of the engine is a re- 
stricted figure. Wing loading is less 
than that of an average fighter plane. 





Standard Control Panel 
for Fighter Planes 


A standardized panel for controls of 
machine guns, bombs, gun cameras, 
chemical tanks, and rockets will be used 
in American fighter planes. Designed 
to eliminate confusion and errors in 
operations, and to simplify training and 
familiarization of pilots, the new panel 
has been worked out by engineers of 
the U. S. Army Air Forces Air Tech- 
nical Service Command and North 
American Aviation, Inc. 

The wide and varied uses to which 
fighter planes have been put in various 





In the Bendix-Weiss Rolling Ball Universal Joint 


Here Shown Disassembled 


STROM BALLS 
Serue the Armed “Forces 





Here, in the Bendix-Weiss Constant Velocity Universal 
Joint, Strom Balls do their part in making military vehi- 
cles, from Jeeps to 14-ton Armored Cars, the efficient 
fighting equipment that they are. This is only one spot 
in our great war production effort where the high degree 
of perfection of Strom Balls serves industry, enabling it 
to provide the finest bearing equipment towards its great 
contribution to total victory. Strom Steel Ball Company, 
1850 South 54th Avenue, Cicero 50, Ill. 












Largest Independent and Exclusive Metal Ball Manufacturer 


Sirot]] BALLS © Serve Industry 
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theaters of war have given the Dlanes 
a wide assortment of armamen: which 
must be operated during peri:ds of 
great stress. For this reason th« Army 
Air Forces desired a standard <ontro| 
panel which would make the op: ation 
“automatic” in any type of plan 

North American Aviation was asked 
to submit a sample panel to me» cer. 
tain specifications, and company and 
Air Technical Service Commanc¢ engi. 
neers arrived at a panel arrangement 
which will be standard on new cesigns 
in all aircraft, and old designs will be 
changed wherever possible. 

Since the wiring and mechanics of 
each armament control 
necessarily complex, the standard panel 
will make it easier to train mechanics 
and will lessen the possibility of mis. 
takes in servicing. 
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Packard Forms Equities 
Board for Dealer Body 


In a move to assure additional fair 
play for the dealer in his factory-to- 
field relationship, the Packard Motor 
Car Co. has formed a five-man equities 
board. Principal function of the board 
will be to review proposed dealer termi- 
nations. All facts concerning a pro- 
posed cancellation will be studied, at 
the dealer’s request, before the termi- 
nation is completed. 

In considering a cancellation, the 
board will review complete records of 
the affected dealer’s past performances, 
inspect his place of business, consider 
his plans for future development, and 
hear his own case in full. 


Kelsey-Hayes Will 
Handle Vacdraulie 


William F. Penrose, vice president 
and general manager of Empire Elec- 
tric Brake Company, Newark, N. J., 
and Geo. W. Kennedy, president of Kel- 
sey-Hayes Wheel Company of Detroit, 
Mich.,, ‘announce that an arrangement 
has been completed whereby Kelsey- 
Hayes will manufacture and sell Vac- 
draulic — the brake power booster — to 
manufacturers of trucks, cars and 
buses. Empire, through its wholesale 
sales organization, will continue to 
market its complete line of Vacdraulic 
brake power boosters to the autor otive 
trade through its nation-wide dist: ibut- 
ing organization. 


Colonel E. S. Gorrell 


Colonel Edgar S. Gorrell, 54, vresi- 
dent of the Air Transport Association 
of America, died March 5, in ‘ash- 
ington, D. C., of a heart attack after 
a brief illness. He was engaged in the 
automobile industry from 1923 through 
1935 as vice-president of the Mamon 
Motor Car Co., and president o* the 
Stutz Motor Car Co. of America. In 
1986 Colonel Gorreil became president 
of the Air Transport Associaticn, 4 
post which he held until the time of 
his death. 
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Your postwar “Flying Jeep” may not look exactly 
® like this. But you can be certain it will be safe, 
easy to fly, and an economical family plane. Well suited, 
too, for vacations, inter-city travel, for aero clubs and 
“Fly-it- Yourself” stations . . . for farmers, sowing and 
dusting crops . . . for forest patrol and fire spotting ... 
for policing and traffic control . . . and for survey work 
. .. an ideal all-purpose small plane. 





VALIANT ... basic trainer 


RELIANT. . . navigational trainer 





A favorite plane of many pri- 
vate flyers in peacetime, the 
wartime version of the Reliant 
is now used by Royal Navy 
pilots, for instrument-flight in- 
struction and navigational 
training. 


The Valiant is a swift, rugged 
two-place basic trainer, in which 
practically all of the Army and 
Navy pilots in this war re- 
ceived their basic training. This 
dependable trainer has a serv- 
ice ceiling of 21,000 feet. 








@ so unprepared, could produce so much, so fast. 
If they ever start another war, they will not forget 
their fatal error. 


But they will not be apt to start another war if we 
keep America strong, invincible. The mere fact that we 
possess arid maintain a powerful Armiy, Navy, and 
Air Force will discourage such unprovoked attacks: as 
we suffered at Pearl Harbor. 

American Air Power is one of our best guarantees of 
a lasting peace in a world where vengeful sparks of 
aggression may still be smouldering a generation hence. 





No spot on earth is more than 60 hours’ 
flying time from your local airport 





The Japs and Germans didn’t think that America, 








Dont mise atl The screen version of Moss Hart's great 


stage hit— presented by 20th Century- 
Fox, in association with the United States Army Air Forces. 


“Winged Victory” is the name given by the heroes in the film to the 
Consolidated Vultee Liberator Bomber used in the picture. 


MOSS HART'S 


Winged! Viclory 


PRODUCED BY DARRYL F. ZANUCK ... DIRECTED BY GEORGE CUKOR. 








(All the planes shown here were designed and developed by Consolidated Vuitee) 


CORPORATION 
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San Diego, Calif. 
Vultee Field, Calif. 
Fairfield, Calif. 


Tucson, Ariz. 





Fort Worth, Texas Louisville, Ky, ° Allentown, Pa. 

New Orleans, La. Wayne, Mich. Elizabeth City, N. C. 

Nashville, Tenn. Dearborn,. Mich. Miami, Fla. 
Member, Aircraft War Production Council 
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BALL BEARING 
LUBRIPLATE 


FOR ALL TYPES OF 
ANTI-FRICTION BEARINGS 


BALL BEARING LUBRIPLATE is a single 
grease type lubricant developed for gen- 
eral use on roller, ball and plain sleeve 
bearings operating at speeds up to 5000 
RPM and at temperatures up to 300° F. 
Its :performance is outstanding. BALL 
BEARING LUBRIPLATE not only does a 
better lubrication job, but it definitely 
gives protection against the arch enemy 
of bearings . . . corrosion. Increase the 
life of your bearings with LUBRIPLATE. 


————«, 





LU BRIPLATE 
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Write for a booklet, ‘The LUBRIPLATE Fiilm'", 
written especially for your industry. 


LUBRIPLATE 
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Recent appointments among automotive 


and aviation manufacturers: 


Bendix-Westinghouse Automotive Air | 
| Brake Co., D. O. Thomas, President. 


White Motor Co., Wholesale Div., T. M. 
Crisp, Asst. to V.P. in charge of Sales. 


W. F. Johnston, Southern Regional Service | 


Mer. Enoch F. Hicks, Branch Service Mer. 

Mack Motor Truck Co., P. J. Degnon, 
Mer. New England Div. 

Taylor Tubes, Inc., Rex L. Munger, Ad- 
visory Sales Mer. 

Prest-O-Lite Battery Co., Inc., W. J. 
Mergard, Mer. Chicago Div. D. E. Sanders, 
Mer. Atlanta Div. 

Toledo Scale Co., Harris Mcintosh, Vice- 
President, Chg. Production and Engineer- 
ing. 

Western Gear Works, Thomas J. Bannan, 
President. 

Allison Div., General Motors Corp., H. 
Ward Groom, Asst. Chief Inspector; Carl V. 
Garrett, Supt. of Receiving Inspection: 
Raymond A. Wise, Supt. Jet Engine In- 
spection, and Wm. G. Shepherd, Supt. In- 
spection on reciprocating engine parts. 

The Glenn L. Martin Co., Roger Ward, 
Chief of Laboratories. 

Edison-Splitdorf Corp., Div. of Thomas 
A. Edison, Inc., Gustave D. Cerf, Chief En- 
gineer. 

Federal-Mogul Corp., Guy S. Peppiatt, 
Executive Vice-Pres. 

The Timken-Detroit Axle Co., Louis C. 
Haltug, Comptroller. 

Graham-Paige Motors Corp., Walter 
Beinecke, Director. 

Foote Bros. Gear & Mch. Corp., L. F. 


| Campbell, V-P chg. of Mfg., R. B. Moir, 


Asst. V-P. chg. of Sales Engineering; E. A. 
Johnson, Asst. V-P., chg. of Mfg., Indus- 
trial Gear Div.; |. C. McVicar, Asst. Sec., 
and L. J. Malina, Asst. Treas. 


Goodyear Tire & Rubber Co., Joseph | 


Nieberding, Chicago field representative. 
The Cleveland Graphite Bronze Co., Max 
M. Roensch, Chief Engineer. 
General Controls Co., A. E. Hess, Mer., 


Houston Branch. 


The Lincoln Electric Co., W. R. Persons, 
Asst. Sales Mer. 

* The La Pointe Machine Tool Co., Don E. 
Miller, executive assistant to Vice-Pres. 
and Works Mgr. 

General Electric Co., E. E. Potter, Com- 
mercial Vice-Pres.; P. D. Parker, Gen. 
Sales Mer., Lamp Dept., Eastern Sales Div. 

General Motors Corp., Captain James D. 
Mooney, Vice-President, group executive of 
the Overseas Operations, member of the 
Administration Committee and member of 


| Board of Directors. 


Ford to Build Amphibious 
Cargo Carriers for Army 
The Ford Motor Company will start 


MAKE ONE BEARING 
OUTLIVE TWO 


LUBRIPLATE No. 205 is a lubricant de- 
| veloped for use in grease type anti-fric- 
| tion bearings operating at speeds from 

5000 RPM to 20,000 RPM. Users of high 
| speed machinery tell us that this remark- 
| able lubricant often more than doubles 

the life of bearings. For the lubrication 

ef anti-friction bearings with oil type 

housings LUBRIPLATE No. 1 or No. 2 

is recommended depending upon the 
| Operating speed. 





FOR Your 
MACHINERY 
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Write for a booklet, ‘The LUBRIPLATE Film’, 
written especially for your industry. 


production of nearly 10,000 amphibious | 
cargo carriers (Weasels) for the Army, | 
according to a recent announcement. | 
Manufacture is expected to begin July | 


1. The order also includes a large 
quantity of spare parts. 


The cargo carrier is a fully-tracked | 
vehicle, capable of traversing all kinds | 


of terrain and water. It has the light- 


est ground pressure of any war vehicle | 
built, and will carry four soldiers or a | 


driver and about 1200 pounds of cargo. 


The vehicle, also being built by Stude- | 


baker Corp., is about 189 inches long, 


67 inches wide, 71 inches high and its | , 
weight, less crew, is approximately | 


5,640 pounds. 
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TO THE EXACT FOOT-POUND! 


In many assembly and maintenance operations, ten- 
sioning studs and bolts exactly right is critically im- 
portant. Distortion caused by inaccurate tensioning 
Wastes power, promotes wear and is a frequent cause 
of m- chanical failure, 


Wh Snap-on Torqometers even inexperienced work- 
ets s~iftly and confidently tension bolts to the correct 
foot-ound , .. and on delicate mechanisms, to the exact 
inch-. ound, As the worker turns the nut he sees the 
tensicn increase — on the easily read dial . . . and 
stops at the specified pressure, 

Snap-on Torqometers ate widely used in aviation, and 
in ocxer fields where precision in assembly and main- 
tenai.¢ is essential to efficient performance. Torq- 

‘cS are available in a full range of sizes from zero 


1 15, 1945 


to 30 in. lbs., up to 2,000 ft. lbs. Torqometers are 
fully described in the new Snap-on catalog of 3,000 
modern hand and power tools, Write for your copy. 


SNAP-ON TOOLS CORPORATION 


8054-C 28th AVENUE (e KENOSHA, WISCONSIN 
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A new 8-page catalog issued by the An- 
@rew C. Campbell Div., American Chain & 
Cable Co., features the Campbell Hudorkut 
Model No. 1 Abrasive Cutting Machine. The 
catalog contains interior and exterior pic- 
tures of the machine, also pictures typical 
pieces cut and close-ups of the cutting 
action, together with specifications and de- 
tailed information regarding the machine.* 

Bulletin No. 51 describing Type 4-L Sin- 
gle Planer Cabinet Surfacer, has been is- 
sued by Buss Machine Works, views of the 
Planer are given, together with sectional 
views illustrating the latest developed fea- 
tures—the Quick Acting Micrometer Cen- 
tral Control for the Back Pressure Bar, 


Simultaneous Micrometer Adjustment for 
the Lower Rolls and the Shearing Bar in 
the throat of the cutterhead.* 

Toledo Steel Products Co. has issued a 
new catalog sheet on the Toledo Diatrol 
Piston.* 

Propeller Theory, a new booklet pub- 
lished by Curtiss-Wright Corp. covers the 
essentials of the theory of the propeller. It 
contains useful information concerning the 
basic principles involved, including the 
rudiments of propeller construction and de- 
sign.* 

Oakite Products, Inc., has issued a 2-page 
Special Sertice Report describing the ap- 
plication of Oakite Crys-Coat Process to 
ferrous rods and wire in wire drawing. It 
gives all essential details and methods 
necessary to install the process or to make 
tests.* 

The Texas Co.’s publication, Lubrication, 
for January, contains an article on Ana- 
lytical Physics in the petroleum industry. 





We Build CLUTCHES 


To Fit Your Designs 


You put all the know-how you can 
command into your product designs, to 


make them meet functional requirements. 


Let us 


clutches that will fit your designs. 
cause our engineers have been de- 


veloping clutches of many types for over 


a quarter century, 
they can help you 
transmissioneer your 
product most efficient- 
ly. By getting our 
recommendations 


TODAY, you can 


give your product a 


quicker get-away TOMORROW. 


assist — with  precision-built 
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SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 
it shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFFS. 


and complete specifications. 


Contains diagrams of unique applications. 


find help in this handy bulletin, when planning postwar products. 


ROCKFORD CLUTCH [orto ‘nccnice]) DIVISION 


315 Catherine Street, Rockford, Illinois, U.S.A. 


Furnishes capacity tables, dimensions 
Every production engineer will 


BORG-WARNER 
CORPORATION 
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The article contains a brief description ot 
some unusual research instruments, 
included is a discussion of the uses ang 
limitation of the Infra-red Spectrograph 
and the Mass Spectrometer.* 

A new Automatic Shaper Bulletin (No 
1101) has been issued by the Onsrud Ma. 
chine Works, Inc. Production benefits ot 
a complete line of automatic shapers ay 
described in the well-illustrated, informa. 
tion bulletin.* i 

Link-Belt Co. has issued a new &- 

of 



























































booklet, No. 2045 on shaft couplings. 
dimensions and list prices are «ive 
couplings of flexible, rigid flanged face and 
compression types, Detailed information jg 
also given on protective casings for the 
RC coupling.* ; 

An 8-page condensed catalog, Norele 
Electronic Products, has been announced 
by North American Philips Co., Inc. Ip. 
cluded in the various subjects: discussed js 
a chapter on film-type X-ray diffraction 
equipment and the new exclusive Geiger. 
Counter X-ray Spectrometer,* 

W. F. and John Barnes Co, has issued 4 
new folder on its 924 Vertical Drilling, Bor. 
ing and Facing Machine. The folder ig j). 
lustrated with views of the machine ana 
includes design and construction descrip. 
tions, together with ‘specifications.* 

Bulletin No. 139, by Twin Disc Clutch Q, 
describes and illustrates Model P Air-Actp. 
ated Clutch. Information on applications, 
design and construction, maintenance, ad. 
vantages, capacities, etc., are included, to. | 
gether with specifications.* 

American Screw Co. has issued a new 
price list for slotted screws and bolts, at- 
ranged for convenience and quick refep- 
ence. Features of the new booklet area 
thumb-type, cut-in index, re-arrangement 
of price information into three columms, 

3 
























etc.* 
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* Obtainable by subscribers within the United 
through Editorial Dept., AUTOMOTIVE and AVIA! 
INDUSTRIES. In making requests for any of thee 
publications, be sure to give date of the issue in whith 
the announcement appeared, your name and addres, 
company connection and title. 
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Automatic Salvage 
System in Shell Plant 


An automatic salvage system has 
been installed in Pontiac Motor Divi- 
sion’s 155 millimeter shell plant to col- 
lect, prepare and load the four tons of 
steel turnings which accumulate every 
working hour. The system operates. as 
follows: : 

As rough forgings are cut down to 
finished shells, turnings come from the 
batteries of cutting machines in con- 
tinuous curled strips. Because of their 
bulkiness and spring-like tendencies 
they are extremely difficult to handle 
and wasteful of shipping space. Several 
men would be required to clear the turn- 
ings away from the machines and load 
them into freight cars. The automatic 
system requires the services of only two 
men. 

Between the rows of cutting machines 
Pontiac has installed a trough several 
feet below the floor into which the turn- 
ings drop directly from the machines 
They are washed along by the ¢ oling 
fluid from the cutters which a'so 3% 
ejected into the trough. An elevated 
conveyor at length drops them into 8 
chopper which converts them into smé 
chips. Another conveyor then carrie 
the chips by means of a vertical belt 
to the top of a loader from which they 
are disgorged directly into freight cats 
from the loader’s movable spout. 
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BRANCHES 








Baltimore, Md, Cleveland, Ohio Greensboro, N.C. Lutz, Fle. Pimsburgh, Pe. 
Boston, Mess. Delles, Texes Hertford, Conn. Memphis, Tenn. Rochester, N.Y. 
Buffele, MN. Y. Deyten, Ohie t His, Ind. it kee, Wis, St. Levis, Me. 
Chicege, HI. Detroit, Mich. Kansas City, Me. New York, N.Y. Sen Francisco, Cel. 


i, Ohie = & iM Syrecuse, M. Y. 





Los Angeles, Cel. Philedelphie, 


ONTINENTAL RUBBER WORKS 


ERIE, PENNSYLVANIA, U.S.A. 






























Business in Brief 


Written by the Guaranty Trust Co., 
New York, Exclusively for Auto. 
MOTIVE AND AVIATION INDUSTRIES 





Business activity is maintained at 
a high level, with an upward ten- 
dency indicated by current reports, 
The New York Times index for the 
week ended Feb. 17 stands at 143.5, 
as against 141.2 for the preceding 
week and 145.5 a year ago. 

Department store sales during the 
same period, as reported by the Fed- 
eral Reserve Board, were larger than 
in the preceding week and exceeded 
the figure for the corresponding period 
last year by 24 per cent, as against 
a comparable gain of 21 per cent a 
week earlier. The total for the year 
to date is 14 per cent above that of 
a year ago. 

Railway freight loadings during the 
same period totaled 783,738 cars, 3.7 
per cent above the figure for the pre- 
ceding week and 1.2 per cent above 
that for the corresponding period last 
year. 

Electric power production in the 
week ended Feb. 24 was_ slightly 
larger than in the preceding week and 
registered an increase of 0.7 per cent 
above the figure for the similar 1944 
period, as against a year-to-year de- 
cline of 0.9 per cent the week before. 

A new all-time record in crude oil 
production was set during the same 
week, with a daily average of 4,777,- 
250 barrels, which is 8250 barrels 
above that for the preceding week 
and about 20,000 barrels in excess of 
the output recommended by the Petro- 
leum Administration for War. 

Production of soft coal during the 
week ended Feb. 17 is estimated at 
11,515,000 net tons, as against 2,047,- 
000 tons a week earlien and 2,065,000 
tons a year ago. The total for the 
year to date is placed at: 81,450,000 
tons, as compared with 89,900,000 tons 
in the corresponding period last year. 

Engineering construction contracts 
awarded during the week ended March 
1, according to Engineering News- 
Record, totaled $38,982,000, which is 
more than double the figure for the 
holiday-shortened week preceding but 
is 1 per cent below the comparable 
1944 figure. The total for February 
is $109,516,000, the lowest February 
figure since 1935 but 24 per cent above 
that for January. 

The Irving Fisher index of whole- 
sale commodity prices continues to 
move into new high ground, standing 
at 114.84 per cent of the 1926 aver- 
age for the week ended Feb. 23, as 
against 114.50 a week earlier and 
112.85 a year ago. 

Member bank reserve balances de- 
clined $23,000,000 during the week 
ended Feb. 21, mainly as a result of 
a rise of $119,000,000 in money in cir- 
culation, which was largely offset by 
an increase of $85,000,000 in Reserve 
bank credit. Loans and investments 
of reporting member banks decreased 
$170,000,000 during the same period, 
with a decline of $56,000,000 in com- 
mercial, industrial and agricultural 
loans. Demand deposits rose $355,- 
000,000, while Government deposits 
declined $538,000,000. 























Advertising Note 


H. J. Detterich, veteran automotive 
and industrial advertising man, has 


been appointed account executive om 
the staff of Florez, Phillips & Clark, 
Detroit marketing agency. 
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GEAR CUTTING 


Designed for quantity production of gears, the Michigan “Shear-Speed” repre- 
sents the first major advance in almost half a century in the roughing and semi-finishing 
of spur gears, helical gears, straightside splines, involute splines, shoulder gears, etc.— 
all of which the “Shear-Speed” will handle interchangeably. 

It represents the fastest, lowest cost method or cutting such gears ever developed. 
One “Shear-Speed” machine will rough cut all the gears that can be shaved on a rack- 
shaver—i. e. from 60 to 100 pieces per hour. 

With the “Shear-Speed”, all teeth of the gear are cut simultaneously. Cutting 
pressures are balanced in all directions, assuring concentricity. Correct spacing 
and form, built into the tooling, is virtually independent of machine action. Tool 
sharpening is extremely simple. 

Shear-cutting action gives fine finish, eliminates undercut at root in gears and 
splines. Cutter head assemblies are installed and removed as a unit. 


The “Shear-Speed” is easier to load. No arbors or nuts to worry about. Safer to 
operate. Easier to maintain. Automatic in operation. 


Ask for Bulletin SS-44 
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To Avoid Errors and Rejects 





If you are processing ferrous material the chances are that Identometer can be a 
valuable tool in your quality control plan. Equipped with a known sample, this 
device will quickly tell if unknown pieces are: (1) of the same or different chemical 
composition, if the physical structures are the same; (2) of the same or different 


heat treatments, if the chemical composition is the same. 





Identometer operators are quickly trained to make the comparison test. Elec- 
tronic timing control eliminates skill factor. After the material to be tested is brought 
in contact with the instrument, tests can be paced at speeds in keeping with modern 
shop tempos.—Read the whole story of this new metallurgical tool!—What it is 


and how it works is told in Bulletin 3D. Address—Dravo Corporation, National 









Department, 300 Penn Avenue, Pittsburgh 22, Pa. 
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AN ELECTRICAL INSTRUMENT FOR THE INSTANT AND ACCURATE 
IDENTIFICATION OF MOST ROLLED OR FORGED FERROUS ALLOYS 
BY THE USE OF REFERENCE | SPECIMENS 

































AWARDS 


Names of winners of Army-Navy “ 

awards in or allied with the automotiy 

and aviation industries announced sing 

the Mar. 1 issue of AUTOMOTIVE and Avy 

TION INDUSTRIES went to press: 

S. BUCHSBAUM & CO., Chicago, Ill. 

MARMON HERRINGTON CO., Indianapp. 
lis, Ind. 

NATIONAL CARBON CO., INC. 
Wks., Charlotte, N. C. 

REMINGTON RAND, INC., Propeller Diy. 
sion, Johnson City, N. Y. 


* “E” Star Awards * 


for continuous meritorious services on th 

production front have been awarded to th 

following firms: 

AMERICAN MACHINE 
INC., East Moline, Ill. 

BROWN INSTRUMENT 
phia, Pa. 

GENERAL MOTORS CORP., Pontiac Divi. 
sion, Pontiac, Mich. 

LAPOINTE MACHINE TOOL CO., Hudson, 
Mass. b 

WESTERN GEAR WORKS, Seattle Plant 
Seattle, Wash. 













» Charlotte 












AND METALS 


CO., Philadel. 






Large Scale Production 
Of Jet Engines for AAF 


The beginning of jet engine produc. 
tion on a volume schedule for AAF 
combat operations already is underway 
at the General Electric Company’ 
second largest wartime plant at Syra- 
cuse, N. Y. Completion of the first of 
the superpowerful G-E jet engines re. 
cently at the Syracuse plant actually 
marked the beginning of mass produc 
tion in the United States of this new 
motive power unit. 









Polk Wins Army 
Ordnance Gold Medal 


Louis Polk, president of The Sheffield 
Corporation, Dayton, Ohio, has been 
awarded the Gold Medal of the Army 
Ordnance Association for outstanding 
service. Mr. Polk has been instrumental 
in the development of measuring instrv- 
ments and gaging system standardiza- 
tion with Ordnance and is active as 4 
director of the Concinnati Post, which 
includes southern Ohio, most of Indiana, 
Kentucky, and Tennessee. He was 
chairman of the Membership Committee 
during the past year. 





Robert A. Trumpis Elected 


The National Board of Governors of 
the American Society of Industrial Engi- 
neers has elected Robert A. Trumpis, 
as vice-president of the society. The 
Western Regional Office announces the 
election of the following officers for 
1945: A. H. Petersen, chairman; Prof. 
Karl F. Venter, vice-chairman; W. W. 
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Rhodes, treas.; A. H. Richards, secy. 
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THIS GASKET SEALS 
AROMATIC FUEL 


HE introduction of aromatic aircraft fuel 

gave manufacturers of gasoline-handling 
equipment many new sealing problems. Gaskets 
and packings which were perfectly satisfactory 
in ordinary gasoline would swell excessively 
in contact with aromatic blends. 

The gasket shown above supplied the 
answer to this problem. It is made of an Arm- 
strong’s Cork-and-Synthetic-Rubber Composi- 
tion—one of ten sealing materials developed 
by Armstrong for use with aromatic fuel. 

This Armstrong’s Gasket is permanently 
resilient . . . assuring a tight seal. It has little 
tendency to stick to metal; thus it facilitates 
removal of parts and stays fit for re-assembly. 








® Tank strap cushions 

® Composition roll goods—with or 
without fabric back; plain or adhesive- 
coated—used as glazing strip, bind- 


flooring. 


soundproofing 


MATERIALS AND SPECIALTIES FOR GS) AIRCRAFT AND AUTOMOTIVE UNITS 


ing tape, cushion pads, and anti-skid 


@ Felts for vibration-damping and 


Aromatic blend resistant compositions are 
only one of the many types of sealing materials 
supplied by Armstrong to the automotive and 
aviation industries. Others include cork-rubber 
compositions, cork-and-synthetic-rubber com- 
positions, synthetic rubbers, fiber sheet pack- 
ings, cork compositions, and rag felt papers. 

For specifications and application data on 
these materials, send for your copy of Arm- 
strong’s new booklet, ‘“‘Gaskets, Packings, and 
Seals.” Write, too, for unbiased recommenda- 
tions on any specific sealing problems you may 
have. Address Armstrong Cork Cempany, 
Gaskets and Packings Department, 1503 Arch 
Street, Lancaster, Pennsylvania. 








@ Resilient floorings 

© Carburetor floats and other fabri- 
cated natural or composition cork 
specialties 


-ARMSTRONG'’S Gaskets, Packings, aud Seale 
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New Truck 


Trailer Program 


Since September, the 1945 program 
for Army truck-trailers has almost 


doubled and is 20 per cent larger than - 


1944 production and slightly above the 
peak in 1943. 

Military trailers comprise nearly ten 
per cent of the army’s total automotive 
vehicle program and range in size from 
a quarter-ton, two-wheel semi-trailer 
pulled by a jeep to a 60-ton capacity, 
full low-bed trailer. 

Although some of these trailers are 





a van type similar to those used for 
commercial transport, a large number 
are designed specifically as carriers of 
chemicals, bombs, bituminous materials, 
and so forth. Still others are equipped 
as laundries, laboratories, refrigerators, 
water purification units, and equipment 
repair shops. 

Recent boosts in requirements are 
concentrated in four types of semi- 
trailers, the 20-ton, front-loading, quar- 
ter-ton cargo, one-ton cargo, five-ton 
cargo, and one-ton water tank trailer. 
The production job on these classifica- 
tions is especially difficult as new facili- 
ties must be obtained or former facili- 





—when it's a SPRING, and a 
RADIUS ROD, and a TORQUE ARM 


—all in one! 


TUTHILL Leaf Springs do the trick! 


CLARK Tructractor's Fork Trucks, as illustrated, are fast 
workers, tough and reliable. They serve the armed forces 


and industry efficiently, equipped with TUTHILL SPRINGS. 
Submit your Spring problems with details 


TUTHILL SPRING COMPANY 


763 W. POLK ST. 


WHEN 
IS A 
SPRING 
MORE 
THAN 
& 
SPRING 
? 


CHICAGO 7, ILLINOIS 





SPRINGS 


FOR 
QUALITY 








Fine Leaf Springs since 1880 








Wher writing to advertisers please mention 


ties placed back into production, 
schedules were cut back last year 
plants turned to other war work, 

The most critical production probley 
is the Army engineers’ new 20-ton lov. 
bed, front-loading ‘semi-trai!er With 
dolly (pulled by a 6-ton 6 x 6 truck), |; 
is designed for hauling heavy ma 
chinery and equipment over rough ter. 
rain and replaces the 20-ton, rear-load. 
ing type, of which 3600 were Produced 
last year. The front-loading model hy 
a hydraulic mechanism for lowering the 
front end to form a ramp. However 
tires are the biggest problem. The poy 
model has 17 wheels (eight in the rear 
eight on the dolly, and one spare), each 
requiring a 1400 x 20 high-flotation tire 
which means competition with heavy. 
heavy trucks. These tires are foy 
feet high and weigh nearly 250 pounds 
each. 

Production problems in the 10-ton, 
two-wheel, stake-and-platform _ seni. 
trailer are also critical. This type has 
been used extensively to carry supplies 
over the Red Ball Express highway in 
France. 

The increase in the military program 
necessitated a 15 per cent reduction in 
commercial trailer allotments in the 
first half of 1945; only 12,232 are to be 
produced, as against 14,464 authorized 
last September. The Truck Trailer 
Manufacturers Industry Advisory Com. 
mittee says this won’t be enough to 
meet essential civilian transportation 
needs. 

The cutback of the commercial trailer 
program was made in the general 
freight trailer category. The general 
freight trailer program was reduced 
from 11,248, as authorized last Septem- 
ber, to 9016. The authorized programs 
for the pole and logging type, petroleum 
and milk tanks, low-bed heavy haulers, 
off-the-highway and miscellaneous type 
trailers were not reduced and the pro- 
gram for 1945 approximates the number 
of trailers authorized for the year 1944. 

Production of commercial highway 
trailers reached an all-time high of 50- 
000 all types in 1941. In 1942, WPB's 
limitation orders went into effect and 
only 8400 commercial trailers were 
built. However, last year’s production 
amounted to 24,092 all types. Today 
there are some 175,000 general freight 
trailers (over five tons) operating over 
the nation’s highways. 
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Cleveland Graphite Bronze 
Purchases New Plant 


Cleveland Graphite Bronze Co. has 
purchased a plant with 20,000 square 
feet of floor space and an estimated 
capacity of 1.5 to 2 million engine bear- 
ings a month at Bridgeport, Ohio. The 
move was made because manpower to 
operate needed additional capacity was 
not avilable in Cleveland, according to 
James L. Myers, vice president, and 
machinery which has been standing idle 
has been moved. The new plant will 
employ 250 to 300 persons when at full 
capacity. 



















AUTOMOTIVE and AVIATION INDUSTRIES 





~ 

















he new 





e Year, & ee 
), each , a Yy 3 
on tire. Eo’ 
heavy. .™ ~~ Y * 
+“ “a7 ... pul 
bounds 4 
S 

1 info your blueprints now 

l- 
pe has 
ipplies STALOCKs* save time and money by speeding flow and lowering assembly costs. 
vay in Self-locking ... resilient... re-usable. Eliminate lock washers and bearing washers. 
ogram Light in weight. Full 360° contact with screw threads—that's why they’re called 
ion in 
n the “the all around fastenert.” Give a better grip than fasteners having only limited | 
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to 2 contact. Wide variety of types and sizes for fast-acting sheet metal screws. 
orlze | 
railer SEND FOR CATALOG — Address Stalock Fastener Division, Dept. N-501. 
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STALOCK* PUSH-ON—Supplant screws in your fastening assembly with metal and integral plastic 
studs and use STALOCK* PUSH-ONS to effect even greater speed and lower costs. Fasten and lock 
with finger pressure. Maximum holding strength, yet lift off easily for product service or repair. 
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STALOCK*, “the all around fastenert,” has all-‘round applications for fast cost-savings product as- 





pro- sembly. Here shown (left to right) are the flat type, angle bracket type and integral loop type clip. 
mber I 
1944, 
way ; 
PB ! 
PB’s | 
and | 
—_ Trade Mark ; 
tion . 
oday ADEL PRECISION PRODUCTS CORP. « Burbank, Calif., Huntington, W. Va. 
; hi Offices: 1411 Fourth Ave., Seattle |, Wash.; 421 Mutual Home Bidg., Dayton 2, Ohio; 802 Fisher Bldg., Detroit 2, Mich.; 
1g t 303 Wareham Bldg., Hagerstown, Md.; 914 Lexington Bidg., Baltimore 1, Md.; 353 International Bldg., New York 20, N.Y. 


over In Canada: Railway and Power Engineering Corp., Ltd. 


Copyright 1945-Adel Precision Products Corp. 
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PRINTED WEIGHTS 


Toledo Printweigh Scales produce 
printed weight records in big figures 
at split-second speed. They eliminate 
human errors in recording weights 
that so directly affect factory costs and 
profit. For use with tickets, sheets, or 
strips. Write for Bulletin No. 032. 


COUNTING 


For quickly and accurately issuing prede- 
termined quantities of parts or pieces from 
stock; or counting unknown quantities, as 
in receiving or inventory. Eliminates slow, 


_ tedious hand counts. Wide choice of 
Se models... for extremely small parts, or for 
f parts totalling several tons in weight. 
e Write for Bulletin No. 204. 


WEIGHING...In All Capacities 


Dial Scales For the full range of industrial requirements 
from Portable Scales to Motor Truck and R.R. Track 
Scales. Also Hopper, Tank and Overhead Track Scales. 
Write for Bulletin No. 020. 






Over-Under Scales For packing, filling, and 
check weighing. ‘“Speedweigh” for capaci- 
ties to 5 lb., also bench and portable types 
for heavier requirements. Write for Bulle- 
tin No. ‘415. 


SPECIAL-PURPOSE SCALES 


Toledos a with electric cut-off, can be inter- 
locked through control panels for completely auto- 
matic batching. Automatic conveyor scales to totalize 
weights. Airplane weighers; dynamometer scales, etc. 
Toledo Scale Engineering is available for consultation 
on special weighing and control problems. 


Balancing, Testing, and Force-Measuring Devices 


For balancing connecting rods, propellers ... for testing springs of all 
kinds, and piston rings... for continuous check of weight of coated 
materials in production. Write for further information. 


NATION-WIDE SERVICE 
181 Toledo Offices conveniently located throughout United States and 
Canada. Service mechanics at these offices are factory-trained in the main- 
tenance of all types of scales. Toledo Scale Company, Toledo 12, Ohio. 
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Synobel May Be Standard 
Finish for British Cars 


¥ anious’ British automobile manv- 

facturers are now testing the long- 
term weathering capabilities of a new 
body finish known as Synobel, a prod. 
uct of Imperial Chemical Industries, 
They have been convinced of its gy. 
periority over both cellulose lacquers 
and synthetic enamels in other re. 
spects, according to the British corre. 
spondent of AUTOMOTIVE AND AVIATIon 
INDUSTRIES. 


Its appeal is increased by the fact 
that it is applied by normal production 
methods with only slight modifications 
ef existing equipment. It dries almost 
as quickly as cellulose and has the 
beauty of a synthetic enamel finish, 
An outstanding advantage is that, fol. 
lowing smoothing operations on the 
preliminary coatings, thé final coat re. 
quires no rubbing down or polishing; 
its high gloss, mirror-like surface and 
brilliant lustre are gained by baking. 
Moreover, in the event of accidental 
damage to the surface during either 
production or use, the blemish can be 
removed without difficulty. 


Owing to the reduction of smoothing 
operations on preliminary coatings and 
the complete elimination of final pol- 
ishing, the durability of the finish is 
enhanced by the fuller, deeper and 
more protective film. 


The process is summed up as fol- 
lows: One coat of primer is sprayed on 
and air-dried for 15 min. Then two 
coats of surfacer are sprayed on witha 
15-min. interval between them. The 
work is then baked for 60 min. at 250 
deg. F. This is followed by smoothing 
with fine, wet abrasive paper and 
spraying with a sealer; the latter is 
force-dried for 20 min. at 150 deg. F. 

Then follows the application of the 
actual “Synobel” enamel. Two coats 
are applied with a short interval for 
“flashing” (i. e., dispersal of the sol- 














vent) and a force-dry for 20 min. at 
150 deg. F. The work is then lightly 
“flatted” with wet abrasive paper, this 
being followed by the final flow proc- 
ess in an air-conditioned oven at 250 
deg. F. for 30 min. It is by this final 
operation that the mat-surfaced film is 
“reflowed” to produce the high gloss 
and lustre. 


The process of “reflowing” also en- 
ables damage to the surface to be eas- 
ily repaired. The area of the damage 
is flatted to a feather-edge and the 
enamel applied only locally where re- 
quired. It is then force-dried, a suit 
able source of heat in this case being 
a radiant heat lamp. 


New Agent for LeBlond 


Mr. B. N. Brockman, general sales 
manager, The R. K. LeBlond Machine 
Tool Co., Cincinnati, Ohio, announces 
the appointment of the Ford Machinery 
Co., Toledo, Ohio, as the agent for the 
complete line of LeBlond lathes, Regal 
lathes and cutter grinders for 
Toledo territory. 




























“IMPROVEMENT...the key,” e says 


LOOK, “L.G.’’, how recourse to Lincoln 
arc welding improves aircraft fabrication: 


LINCOLN 
“PLANEWELD” 


.»e the key to 
better aircraft 
at lower cost 


Users report that this Lincoln Elec- 
trode improves the welding of SAE 
4130 and X4130 steel these ways: 


Simplifies arc handling . . . Quiet, 
smooth arc . . . easy to start and 
easy to maneuver. Extremely stable 
even at very low current values. 


Gives excellent fusion . . . Gets into 
corners. Washes up well on sides of 
joints.’ Makes extremely smooth, 
sound welds. 





Fabricating engine mounts with 
Lincoln “Shield-Arc Jr.” Aircraft 
Welders and “Planeweld” Electrodes. 


Full details and procedures given in the ‘‘Weldirectory,’’ Bul, 402. Free on request. 


THE LINCOLN ELECTRIC COMPANY ©«¢ DEPT. Z-1 * CLEVELAND 1, OHIO 
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Dust Collecting Equipment 
Has No Moving Parts 


The latest addition to the Roto-Clone 
series of dust collecting equipment made 
by the American Air Filter Co., Inc., 
Louisville, Ky., is the type “N” based 


tation. The absence of moving parts 
is said to make it ideal for the safe 
control of magnesium and explosive 
dusts, the collection of linty and ad- 
hesive dusts from buffing operations, 
and the exhaust of corrosive gases. 
The air is cleaned by a combination 


mixing of water and dust laden air 
The air, forced through the sinuoy, 
passage of the stationary impeller, jp. 
duces:a heavy sheet of water to move 
along the surface of the impeller blades 
creating a water curtain in the form 
of a reverse “S” through which the air 


of centrifugal force and intimate inter- 


eS ee 
2 SiS See 


on the principle of hydrostatic precipi- 








tend 


“YASCOLOY-RAMET,” TRADEMARK OF THE WORLD’S FINEST CARBIDE —— 


WORLDS F!RST§ 


1922 tantalum first produced on commer- 
cial basis. 


Type N Roto-Clone dust collector 
1929 Metallic Columbium first produced. 


must penetrate. The high collection ef- 
ficiency is the result of the impinge- 
ment of the dust in water due to the 
centrifugal action in the impeller and 
the scrubbing action of the water cur- 
tain which permits returning the clean 
air to the workroom. 

The Type “N” Roto-Clone is manu- 
factured in three classes and thirteen 
sizes for the exhaust of from 1000 to 
25,000 cfm of air. 


1930 Tantalum-Tungsten Carbide, the first 


successful Carbide for machining steel. 


1940 Tantung non-ferrous cast alloy con- 
taining Tantalum-Columbium Carbide. Hailed 
as the greatest contribution to the industry 
since the advent of Cemented Carbide. 


Ta 
(TANTALUM) 
Cb 
(COLUMBIUM) 


TaC-WC 


(TANTALUM. 
TUNGSTEN 
CARBIDE) 


1945 Tantalum-Tungsten Carbide and 


Tantung Cutting Tool. layi t - 
ee a ee Portable Insulation Tester 


A small portable insulation tester 
that can be plugged into any 115-volt, 
60-cycle outlet, and capable of supply- 
ing smooth variable test voltages from 
0 to 2500 volts, has been brought out 
by the General Electric Company, 

(Turn to page 132, please) 


dous role in the war production program. 


In peace time these tools will continue to sup- 
ply industry with the finest quality Carbide 
in the World. 


VASCOLOY 


‘AFFILIATIONS: FANSTEEL METALLURGICAL CO 
TANTALUM-TUNGSTEN (WORLD'S FIN 


TANTUNG CAST ALLOY 
FRE SURFACE SPEED TABLE 
FOR and TOOL SELECTOR CHART 
Address: VASCOLOY-RAMET CORPORATION, North Chicago, Ill. 
EB RRR 200|250|300|350/400/450|500\600 
| MINUTE General Tanteng Cutting Range GENERAL CARBIDE CUTTING RANGE 
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G-E portable insulation testing set 
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Boeing B-29—Hayes Dual 56” Wheels and Consolidated B-24—Hayes 56” Wheels and 
Dual Expander Tube Brakes. Dual Expander Tube Brakes. 











Curtiss C-46—Hayes 19.00-23 Wheels and Piper L-4— Hayes 8.00-4 Wheels and 
Expander Tube Brakes. Expander Tube Brakes. 


WHATEVER THE JOB... 


Missions - sorties -“recco”- liason - transport or 
training .. . land- and carrier-based flying begins and 


ends on wheels. 


And on thousands of aircraft - military, naval, air- 
line and civil - Hayes Wheels and Brakes are standard. 
Whatever the factors - weight-saving; higher loadings 
and landing speeds; maintenance simplicity; efficient 
: heat dissipation; freedom from fading, bing, w. 
AIRCRAFT ing - they're engineered and built a Hayes  oailiala 
Wheels and Brakes ance, service-tested and proved under world-wide con- 
ditions. 
Western Representative: Airsupply Co., 5959 W. 3rd St.. Los Angeles 36, Calif. 


HAYES INDUSTRIES, INC. Home Office: JACKSON, MICHIGAN, U.S.A 
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MANY A MACHINE BUILDER has learned un- 
der wartime pressure the amount of machining 
that Laminum shims save ... and new peacetime 
products will benefit! (1) Quicker fitting of bear- 
ings, gear mesh, etc. (2) Certainty of uniform ac- 
curacy because of the precision gauge of the lami- 
nations. Want performance data? 
Laminum shimsarecuttoyourspecifications. For maintenance work, 
however, shim materials are sold through industrial distributors. 
Laminated Shim Company, Incorporated 
51 Union Street * Glenbrook, Conn. 
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Schenectady, N. Y. The set has a ¢, 
pacity of 750 va and will stand One. 
minute loads of 1500 va without injury 
It can be used to test electric appars, 
tus ranging from the wiring for small 
appliances to Diesel-electric locomotive 
up to 600 hp. 

The complete set, compactly built into 
a small steel casé, consists of a dry. 
type, step-up transformer, varia}; 
autotransformer for smooth Voltage 
control, indicating voltmeter, air cireyj, 
breaker with instantaneous overloaj 
trip, and control switches. Two 15-4 
shielded test cables, one with an ip. 
sulated test handle and the other with 
a spring clip for grounding one side of 
the high-voltage circuit, and a 15. 
supply cord with a connecting plug ani 
ground clip, are also provided. The ep. 
tire unit weighs 47 lb, including the 
crackle-black enameled case measuring 
15 by 7% by 8% in. 



























Air-Actuated Clutch 


The Twin Dise Clutch Co., Racine, 
Wis., is introducing a new clutch know 
as the Model P air-actuated clutch. It 
retains many of the features of the 
heavy-duty Twin Disc Model E (frie. 
tion) clutch and may be used in many 
of the same types of installations as the 
latter clutch. 

The Model P has a hub and back 
plate, center plate, floating plate and 
friction discs of essentially the same 
proportions as the Model E, and is 
manufactured in a wide range of sizes, 
from 14 in. to 36 in., and capacities, 65 
to 895 hp. 

The air-actuated clutch operates by 
remote control without a complicated 
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Model P air-actuated clutch 






linkage system, and shaft space is 
greatly reduced. It is said to have 
ideal operating characteristics because 
any amount of air pressure—within 
limits—can be applied to the friction 
plates to provide either slow or fast en- 
gagement. Few moving parts are em 
ployed to assure easy maintenance. — 
The Model P. design provides two dif- 
ferent methods for handling the actuat- 
ing air supply, depending upon where 
the clutch is mounted: First, by drilling 
(Turn to page 152, please) 
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History records many heavier- 
than-air flying machines. But 
stability in the air, to make pow- 
ered flight practical, is some- 
thing else again. That’s where 
the Wright brothers succeeded 
in analyzing a baffling problem and solving it with 
the ailerons that distinguished their machine. 
Presses for forming metal have a relatively long 
history too. It took the first Clearing press, though, 
to point the way to new concepts of what presses 
could do and how they should be built. Practical re- 
sults of those ideas are faster work cycles, greater 
ease and economy of operation and maintenance 
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of closer tolerances than were formerly considered 
practical in stamping. 

Today it will pay you to tell Clearing what you 
would like a press to do for you. Investigate the 
cost-reducing possibilities of Clearing presses now. 
See how their adaptability to a wide range of prod- 
ucts, materials and installation requirements has 
been able to solve so many ‘“‘can’t be done” press 
problems. Your inquiry entails no obligation, so 
write today. Clearing 
Machine Corporation, 
6499 Westé65thStreet, 
Chicago 38, Illinois. 
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Cracked Castings Repaired 
by Electrolytic Process 


[Ts the monthly Production and Engi- 

neering Bulletin, issued jointly by 
the British Ministries of Labor and 
Production, particulars have been re- 
leased of a process of repairing cracked 
castings by electro-deposition. It is 
stated to have been in use in England 
during the past two years or so on a 
commercial basis. The results obtained 
have led to the process being placed on 
the “approved” list of the Ministry of 


Hitherto, the process has been applied 
chiefly to the cylinder-block castings of 
engines of the automobile type, but it 
is equally suitable for application to 
castings of any kind, large or small, 
provided repair is justified by complex- 
ity of construction and high replace- 
ment cost. It is essential in all cases, 
however, to take account of the degree 
of stress to which the repaired area is 
likely to be subjected in service. 


Supply. Several advantages are claimed for 








BIG BUSINESS 


utth a little SPENCER VACUUM 


Properly applied, a little vacuum goes a long 
way, as you can see from the above illustra- 
tion. 

What would it mean to your plant if you 
could remove all chips, rivets, sawdust or dirt 
from the job between each operation? Users 
say that cleaning before painting alone saves 
the cost of a Spencer Vacuum. In addition the 
same machine can reclaim materials, improve 
fire and health hazards, move materials and 
save time in cleaning machinery, floors, walls 
and ceilings. 

Spencers range in size from the %4 and 142 
horsepower portable shown to the large sta- 





Also Jor 


: , : HULLS 
tionary systems which can be piped to any WINGS 
part of the plant. Vacuum tools are provided INSTRUMENTS 
for every kind of service, and for every kind 
. a i TANKS 
of material from lead to liquids and from lint 
to the finest powders. Ask for the bulletins. AND 
SERVICING 


SPENCER VACUUM 


CLEANING 


THE SPENCER TURBINE COMPANY, HARTFORD 6, CONN. 
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One of a row of cracked cylinder 
blocks under repair by the electro. 
deposition method. Shown in this 
photo is the bitumen cell formed 
around the area of the crack. 


this process, among them being free- 
dom from the risk of distortion by the 
heat of a welding repair and the ease 
with which repairs to a cylinder block, 
for example, can be repaired without 
completely dismantling the engine. 

The area of the crack is first dressed 
with a portable grinder, to expose 
clean metal around the crack, and is 
then wiped with a degreasing agent. 
Next, a cell or trough about 2 in. deep, 
formed of sheet bitumen, is built up 
around the crack, as shown in the ac- 
companying illustration, and the crack 
is plugged with plaster of paris, or 
similar material. The trough is then 
filled with a mixture of sulphuric and 
nitric acids, a lead cathode is immersed 
in the fluid and the casting is connected 
te the positive power lead. On the 
passing of current through the electro- 
lyte, the cleaned surface is anodically 
etched. 

Removal of the acid solution follows 
and the trough refilled with a nickel- 
plating solution. A nickel, instead of 
a lead electrode, is then made the anode 
and current is passed through the cir- 
cuit for about 30 min. to deposit a thin 
coating of nickel on the surface around 
the crack. At the next stage, a deposit 
of copper (approximately 0.005 in. 
thick) is applied over the nickel film 
by removing the nickel-plating solution 
and replacing it with an acid-copper 
solution, and using a copper anode. 

Subsequent stages involve (a) the 
temporary removal of the copper solu- 
tion and dusting brass powder on & 
fresh filling of plaster of paris in the 
crack to make it conducting; (b) 
scouring the plated surface with pum- 
ice; (c) replacing the copper solution; 
and (d) continuing deposition of cop- 
per until a film approximately 0.1 in. 
thick has been formed. The trough is 
then removed and the copper deposit 
trimmed up. ° 
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These carburized parts for the Jacobs 450-hp aircraft engine show 
some of the heat-treating problems which can be simplified when 
Homo Methods of carburizing and tempering are used. In the ring 
gears, distortion-prevention is the main consideration; in the clus- 
ters, uniform case is vital; in the crank, a principal problem is 
depth of case; in the liners, maximum hardness is required. And, 
always, smooth surface is obtained. 


LOW-REJECT neat-treatinc 
spy tHE 3 HOMO METHODS 


In planning their production of trainer-plane engines 
at Plant Two, the Jacobs Aircraft Engine Co. of Potts- | 
town, Pa., deliberately set out to hold rejects down to a ['eme Tempering Furnaces Being» 
record-making “low’’. — —— 


Production records and equipments in other plants 
were investigated, and when Jacobs finally settled on a 
certain way of performing an operation, they knew in 
advance what results to expect. 


So, there has been little surprise over the performance 
of the Homo Method equipments for carburizing, nitriding 
and tempering; but the results definitely speeded up our 
country’s supply of trainer-plane engines, at a time when 
it can be said without exaggeration that these engines 
were desperately scarce. For the engine parts entrusted 
to Homo Methods are heat-treated exactly as specified; 
heat-treatment runs for days at a time, with tens of 
thousands of parts handled without a reject. In the 
Homo Nitriding Furnace, no piece has ever been rejected. Udionding A Wemocarb Furnaces 
And the 100% inspection is particularly severe, because [| 
Jacobs stresses the long service which engines give before 
repairs are necessary. 


._The Homo Methods are described in detail, with many 
Pictures, in our various Catalogs, sent on request. For 
Homo Carburizing, ask for Catalog 
T-628 ; for Nitriding, T-624; for Tem- 
bering, T-625. 
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LEEDS & NORTHRUP COMPANY 
4966 STENTON AVE., PHILA. 44, PA. 


LEEDS & NORTHRUP 


MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS + MEAT-TREATING FURNACES 
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Recommendations for the Use of 


Diamond Turning and Boring Tools 


A shaped diamond tool consists of a 
polished diamond edge, with accurate 
cutting angles; the diamond is set rig- 
idly into a steel holder or shank (Fig. 
1). The special method is to have only 
one cutting edge in operation at a time, 
thus geometrically correct surfaces are 
produced. 

The tool edge itself may be adjust- 
able or may have several cutting edges 
in order to utilize the material better, 


but only one cutting facet or a part of 
the cutting edge is in operation. 

Shaped diamond tools are precision 
tools and should be handled in the same 
Way as measuring gages, micrometers, 
etc. When not in use the tool should be 
kept in felt-lined box (Fig. 2) or the 
cutting edge of the diamond should be 
protected by cotton wool or a small 
piece of rubber hose. 

The machines used for turning and 








PALNUTS HOLD TIGHT! 





RESIST SEVEREST VIBRATION— 
WITHSTAND HIGH TEMPERATURES 


You can use Double-locking PALNUTS 
with security wherever assemblies must 
stay tight, whether structural parts or en- 
gine parts. Made of spring tempered steel, 
PALNUTS are unaffected by load, vibra- 
tion, heat or oil. 


PALNUTS apply quickly en top of reg- 
ular nuts, holding them to original tight- 
ness. The regular nut does the load- 
carrying—the PALNUT keeps it tight. 
PALNUTS require only 3 bolt threads 


space, provide great holding power with 
little bulk or weight. Extremely low in 
cost, may be re-used, are interchangeable 
with other approved locking devices. Used 
for over 15 years on aircraft, automotive 
and mechanical equipment of all kinds, 
Send details of assembly for samples. 
Write for Palnut Manual No. 1 giving 
full engineering data. 


TYPICAL AUTOMOTIVE USES 


Connecting Rods * Main Bearings * Engine Mounting * 
Radiator Mounting * Body Hold Down *® Shock Absorber 
Mounting * Sway Bar Mounting * Hand 











DOUBLE LOCKING ACTION 
When the PALNUT is tightened its 
arched, slotted jaws grip the bolt like 
a chuck (B-B), while spring tension 
is exerted upward on the bolt thread 
>>, and downward on the regular nut 
(A-A), securely locking both. 


Brake Applications * Body Hardware and 
Accessories 
















The Palnut Co., 60 Cordier St., Irvington 11,N.J. 
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Fig. 1 (below). 































boring should be absolutely rigid an 
should run practically without vibra. 
tion. It is essential that the machine 
rest on a solid foundation, sometime 
it is desirable to provide means for 
damping the vibration from other 
sources. The driving motor should lk 
mounted separately and drive the spin- 
dle through flexible couplings or by 
endless belts. The spindle should k 
well balanced; the bearings should kk 





Fig. 3. 





| _,-Ground Plate 








properly fitted and be free from radial 
or end play. Many users prefer plain 
bearings, but preloaded precision bal 
bearings also are employed. 
Turning and boring tools should & 
clamped rigidly in the tool holder o 
boring bar. The shanks of rectangular 
tools are usually ground to provide 4 








Fig. 4. ~ | 














good support between the mating sur 
faces. The tool should be fitted wil 
the smallest possible overhang in orée 
to avoid any springing and to redut 
bending deflection (Fig. 3). 

Rotating tools such as boring ba! 
cutter heads and milling cutters equ 
ped with diamond tips must be proper} 
balanced (static or dynamic). 1 
bodies should be designed in symmet 
rical form (Fig. 4). 

Simultaneous using of sintered ¢# 
bide tool and diamond is not recom 
mended; only after the carbide tool ht! 
left the cut, should the diamond com 
into action (Fig. 5). 

The point angle should be, if possibl 

(Turn to page 188, please) 
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Experience in aircraft suggests Aluminum Cylinder Heads 


No need to point out to engine designers that 
aluminum cylinder heads are standard equip- 
ment on airplane engines. They know that, 
when our fighters need to pour on the power, 
aluminum cylinder heads let them squeeze every 
last ounce of “oomph” from those engines. 
Even before the war, automotive engine manu- 
facturers had recognized this fact. For maximum 


power output, many of them specified aluminum 


cylinder heads. Indications are that postwar 
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engines, to meet competition, must be tops 
in performance and efficiency. Doesn’t that 
again mean aluminum heads? 

Alcoa’s engine research laboratory has valu- 
able design data of interest to engineers who 
are considering the use of aluminum cylinder 
heads. Our men will gladly discuss this sub- 
ject with you. 

ALUMINUM CoMPANY OF AMERICA, 2110 Gulf 
Building, Pittsburgh 19, Pennsylvania. 
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DETREX 
METAL CLEANING 
Equipment and Chemicals 






















-= the development and 
manufacture of Detrex metal cleaning equipment and 
chemicals are more than 1700 man-years of experience. 


This experience includes the solution of a great variety 
of cleaning problems, involving every type of metal in 
all conceivable shapes . . . in sizes ranging from needles 
to bomber wings .. . and in quantities from small batch 
lots to large volume continuous production. 


With this background of specialized knowledge, Detrex 

a products are designed to give fast, thorough cleaning 
under your own particular conditions—at minimum cost 
per piece. When new conditions arise, Detrex field 
engineers are quickly available to help you maintain 
top performance. 


There’s a Detrex office near you. For the right answer to 
your metal cleaning problems, call on Detrex experience 
every time. 


BUY 1) ) | lt 
MORE BONDS 13001 HILLVIEW AVE. 


DETROIT 27 ° MICHIGAN 
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Should be bigger than 
math of bearing 


Fig. 5. 

120 deg for straight machining, ], 
general for a diamond with only one 
cutting edge a point angle ¢ larger than 
90 deg is selected (Fig. 7a). A good 
tool shape is a large circular form, pro. 
viding an infinite number of cutting 
facets (Fig. 7c) which can be utilized 
if any part of the tool edge has become 
blunted or worn. Practically the same 
advantages can be claimed for the mul. 
tiple facet diamond (Fig. 7b), which 
has an included point angle of about 
170 deg. 
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Fig. 6. 


ys 


“arrond Tool 


The side adjusting angles are of 
great importance with regard to the 


surface produced; the front adjusting 


angle «, being usually 45 deg on tools 
with one cutting edge and 30 to 18 deg 
in multiple facet tools. The rear side 
adjusting angle «, is 1 to 2 deg. The 


_ elearance angle “ is selected as small as 
| possible in order not to reduce the tool 


angle * too much. 


”~ 


Gee" 





(c) 


The relatively small clearance angle 
necessitates an accurate height adjust- 


| ment (preferably 1/100th work diame- 
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ter above center height) (Fig. 8d). 
Form turning tools have always to be 
adjusted on center height. Height ad- 
justment is facilitated as top rake is 
usually zero; some materials such as 
lead or bronze, have negative rake 
angles. 

The sidewise adjustment is of great 

(Turn to page 140, please) 





































ON PLANES or TANKS... TRUCKS, 


BUSES or TRACTORS... THE CLUTCH 
THAT CAN TAKE a’ 2 
@ 


Built to match the sturdy, dependable opera- 
tion of the tractors they equip, Long clutches 
“can take it’’—continue to give smooth, easy 
operation under the severest conditions of dust, 
dirt and continuous service. This same depend- 
ability serves buses and trucks on the home 
front, tanks and planes on the fighting fronts. 


LONG MFG. DIVISION BORG-WARNER CORP. 
DETROIT and WINDSOR 


CLUTCHES + RADIATORS + OIL COOLERS 
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influence for producing a highly pol- 
ished and smooth surface (Fig. 7). The 
side adjustment of round nosed tools is 
automatically performed, all other 
kinds of tools, single nosed or with mul- 
tiple facets, must be carefully adjusted, 
preferably by optical means (Fig. 6). 

Care should be exercised in bringing 
the tool edge in contact with the work 
when this is already rotating at full 
speed. Stopping the spindle when the 
tool is in contact with the work should 
be absolutely avoided as well as inter- 
rupting the feed. Withdraw the tool 
first, then stop feed motion and at last 
spindle rotation. 

If the spindle is accidentally blocked, 




























THE HERBRAND CORPORATION - Fremont, Ohio 


Drop-Forged Tools Since 1881 
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the steel shank should be lifted with a 
downward motion out of its support, 
Immediately stop operation when the 
tool edge shows sign of chipping, ang 
when vibrations are caused. (Too much 
overhang; loose diamond; clamps no} 
tight). 
The diamond needs no lubrication, 
but a light oil emulsion is sometime, 
applied mainly for chip removal. Some. 
times chips are sucked away by vacuum 
or blown away by compressed air 4 
card may be used to deflect chips, 
Materials machined with polished 
diamond tools are: 
(a) Metallic Materials: 


Fig. 9 
(a) 
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Surface of werk) 
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Light - metal alloys: 
magnesium alloys; 

Soft metals: copper, brass; 

Bearing metals: babbitt 
bronze and lead bronze; 


aluminum, 


metal, 


Precious metals: gold, _ silver, 
platinum; 

Cast iron and steel: only in special 
cases. 


(b) Non-Metallic Materials: 
Phenolformaldehyde plastic: bake. 
lite with cotton or fiber fillers; 
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Cellulose-acetate plastic: ebonite 
(for instance, fountain pens); 

Carbon: brushes for electric mo- 
tors. 

Cutting speeds should be as high as 
possible. The lowest range for a safe 
and economic operation of diamond 
tools is about 200 to 300 fpm. The up- 
per limit is fixed by the freedom of vi- 
bration in the machine. 

Very fine feeds are useful to obtain 
smooth and bright surfaces from which 
the side facets of the diamond cutting 
edge have removed nearly all ridges. 

Indications for the economica! selec- 
tion of cutting speeds are given in the 
following table. 

Cutting-speed 

Material feet per min. 
Tempered cold workable 

aluminum alloys ..... 
Pure aluminum ........ 
Magnesium alloys ..... 
DE 1. digleds eckceos 
Lead-bronze ........... 1,650 to 1,000 
White metals .......... 800 to 1,150 

Optimum results in surface finish 
(down to 1 micro-inch = 0.000.091 in.) 
have been obtained with the tool form 
(Fig. 9a) on aluminum pistons. Good 
results are also obtained with the tool 
edge (Fig. 9b). 

Reprinted from “Industrial Diamond 
Review.” 
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This new Holley CENTRI-VAC carburetor-governor, developed 
in collaboration with Mallory Electric Corporation, Detroit, 
combines certain basic operating features not to be had in 
any other such device. 





onite 
= It controls engine speed without surging, loss of power or 
sluggish pickup. : 


rh as 











safe J It provides sharper, more positive control than velocity-type 

mond f, ° ° ° ° 

me , governors, and is low in cost and simple to install. 

i ] Few new automotive products have met with such quick 

btain acceptance. Two leading truck manufacturers have already 

7 adopted it. Other applications are also available. 

tting 

ges May we give you more detailed information? Complete 

“7 engineering data may be had by writing. 

= HOLLEY CARBURETOR COMPANY 
- 5930 Vancouver Avenue, Detroit 4, Michigan 
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THE OIL FILTER BUILT 
ON EXPERIENCE 


(uot theory) 


The saving in oil and fuel—the many added weeks, months 
and years of engine life through the use of constantly cleaned 
oil are well recognized by experienced operators of motor 
driven trucks, buses, and cars. 


In building Oil Filters for millions of horsepower of engines— 


MICHIANA automotive engineers have had the opportunity 
of knowing at first hand the vital requirements. , 


Whether you operate gasoline or diesel engines—on land 
or on the sea—here or thousands of miles away, you can get 
assured oil cleaning with MICHIANA Oil Filters,—longer 
engine life, reduced upkeep and long low cost, high efficiency 
performance. MICHIANA PRODUCTS CORPORATION, 

Michigan City, Indiana. 








AIRCRAFT ARMAMENT, by = Loui 
Bruchiss, contains practically all the ip. 
portant information on the subject jp. 
dicated by the title thus far released, ; 
being understood, of course, that daring 
a time of war there are considerable day 
‘which cannot be published for reasons of 
national security. The manuscript was ¢. 
amined by government officials and ap. 
proved for publication. Technical data q 
some of the most recently publicized ¢. 
velopments in the field of aircraft arma. 
ment not appearing in the book are yp. 
doubtedly considered in the restricte 
category by military authorities.  Asij 
from specific treatises such as government 
manuals on guns and ammunition, this 
book represents the most complete com. 
pilation of material dealing with aircraft 
armament that has been made available in 
a single volume. 

Published by Aerosphere, Inc., 370 Lez. 
ington Ave., New York, N. Y. 





“THE MODERN GAS TURBINE,” by 
R. Tom Sawyer. Pub. Prentice-Hall, Ino, 
216 pp. Jet propelled military airplane 
which made their appearance so dramati- 
cally in World War II served to whet the 
interest of engineers and the public alike 
in the possibilities of the gas turbine, Th 
conception of the gas turbine is not ney, 
Curiosities of literature, as cited by the 
author, show applications made in the 
middle ages. Attempts to build gas tu- 
bines were made in the 19th century and 
continued into the dawn of the 20th cen 
tury but met with scant success owing to 
the limitations of the then known metals 

In this new book the author, who is a 
keen student of the subject, has presented 
a comprehensive picture of the develop- 
ment of the gas turbine up to the present 
time. Fortunately, the presentation is suc- 
cinct and free from the usual complications 
of fundamental mathematical analysis, 
thus lending itself to quick and easy read- 
ing by the engineer or the layman. 

The reader is referred particularly to 
the chapters dealing with the gas turbine 
using Diesel exhaust gases as a _ super: 
charger or as a prime mover; and the 
discussions of exhaust superchargers on 
aircraft engines. These applications ap- 
pear to offer considerable promise for 
automotive applications in motor vehicles, 
airplanes, and marine installations. En- 
gineers.and designers will profit by the 
brief summary on combustion gas turbine 
calculations and efficiencies in Chapter V; 
and other cycle analyses which appear in 
the chapters on the gas turbine in indus 
try and in locomotives. These analyses 
are presented in concise and _ simplified 
form and provide an excellent apprecia- 
tion of the technical aspects of the sub- 
ject. 

The bibliography in Appendix I provides 
the most up-to-date listing of pertinent 
references to available literature and 
should be of invaluable help to the student 
of the subject. 





AIRFRAME MATERIALS, by F. 8. 
Stewart, 237 pp., Pub. McGraw-Hill Book 
Co. Here is an introductory textbook 
the materials used in the construction of 
airframes. It is intended to familiarize 
the reader with the structural materials 
in use today; also to compare the propel 
ties of the newly developed plastics with 
those currently in use. Among the chap 
ters of the book are sections on the follow 
ing: heat treatment of steel, aluminum al- 
loys and magnesium a'‘loys, cleaning and 
chemical treatment, bonding processes, 
casting and forging of aluminum and mag- 
nesium, veneers and _ plywood, sealing 
processes, plastic compositions and trans 
parent plastics. 
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us of There is no substitute for bard steel on the ways 
chi’ B ofaturret lathe. That’s why Gisholt does it right ... 
by ep makes its bedways of steel, hardened to 64-66 on 


turbine 
se the Rockwell C scale. 
indus- 
nalyses , . 
nplifed § That’s why Gisholt’s ways can’t be battered by heavy 
precia- 


e sub’ § work or scored by hard, tough chips. Straddle-keyed 


rovide their entire length, bolted to bedways from the under 
rtinen 


2 aa side, and finish-ground in exact alignment with the 
studen 


spindle, Gisholt’s hardened-steel ways provide bearing 


surfaces that are virtually wear-proof. They insure the 
sot) high standard of accuracy for which Gisholt is known 


k on id . . . 
tion ff) 2nd maintain it through long years of service. 
iliarize 
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Gisholt’s thick, block-type ways are | 
hardened on all surfaces: (1) top to 
support weight of carriages and cut- | 











ting pressure of tools, (2) both sides 








a 4 1205 Fast Washington Ave. . Madison 3, Wisconsin for alignment and gibbing, and (3) 
um al- ' 







for bottom gibs and clamps. Axto- | 
matic pressure lubrication eliminates 
any tendency to wear, even in areas 
of heaviest carriage travel. 
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Look Ahead..: Keep Ahead :.. With 
Gisholt Improvements in Metal Turning 
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Taylor Elected Chairman 
Of Export Committee 


Irving H. Taylor, eastern represent- 
ative, Douglas Aircraft Company, was 
elected chairman of the Export Com- 
mittee of the Aeronautical Chamber of 
Commerce at a recent committee meet- 
ing in Washington. Mr. Taylor suc- 
ceeds the late Howard S. Welch. 

Joseph M. Barr, manager, Export De- 
partment, Pratt and Whitney Division, 
United Aircraft Corporation, was elect- 
ed vice-chairman. 

Overseas disposal of surplus war 
property was cited by the committee as 
the most serious problem affecting post- 
war export markets. The committee 


voted to add a full-time export repre- 
sentative to the Chamber staff to under- 
take a thorough study of the foreign 
surplus and other export problems. 


Safety Record Zooms 


Despite the addition of an unprece- 
dented number of new employees, the 
safety record of the Studebaker Auto- 
motive Division in 1944 was the best 
within recent years. 

Figures made public by the company 
today showed the frequency of accidents 
(number per one million manhours of 
work) was 45 per cent lower than the 
previous year and accident severity 
was only one-third the 1943 rate. 





Lamme Medal to Mortensen 


Soren H. Mortensen, chief electrica] 
engineer of the Allis-Chalmers Many. 
facturing Company, Milwaukee, Wis,, 
will receive the 1944 Lamme Medal of 
the American Institute of Electrica] 
Engineers. This medal is awarded an. 
nually to a member of the Institute jn 
recognition of high achievements in the 
development of electric apparatus or 
machinery. 


Mr. Mortensen receives the medal 
“For his pioneer work in the develop. 
ment of self-starting synchronous mo. 
tors and for his contributions to the 
development of large hydraulic and 
steam turbine driven generators.” 


James Lincoln Ashley 


James Lincoln Ashley, 75, a director 
of The International Nickel Company 
of Canada, Limited, died suddenly 
March 6 in New York. Mr. Ashley was 
formerly secretary and treasurer of 
The International Nickel Company of 
Canada, Limited and vice-president and 
treasurer of The International Nickel 
Company, Inc., the United States sub- 
sidiary. 





the EQUITABLE POLICY 


Since the war began we have devoted 
ourselves largely to the production of 
bearings to special dimensions and we 
expect thai because of our wide expe- 
rience in their construction, these 
bearings will continue to be a large 
part‘of our output. However, we are 
now devoting an increasing amount of 
our facilities to the production of many 


Objective of WPB is All-Time 
High Production Rate in June 
(Continued from page 106) 


Plan has almost been wrecked by over- 
riding directives calling for special 
orders of steel. Under CMP, mills are 
allotted monthly schedules, with the 
first 15 days of the following month 





application, standard 
or special. 


standard bearings and we have just 
published our new 28 page bearing 
catalog showing in detail the complete 
line of Equitable Standard bearings. 
We continue to offer to work with your 
engineers in the design, application 
and service of any type of anti-friction 
bearing on which you may ask special- 
ized advice. Look to Equitable for 
bearing information for any type 


Write for our new catalog 
No. 44 


BEARING CO. Inc. 


WALDEN, NEW YORK 


DEPT. Al e 





allowed for catching up on carryovers. 
However, the granting of special direc- 
tives with top priorities has so botched 
up scheduled deliveries that the carry- 
over now averages nearly a full month's 
production. Add to this confusion, the 
further complications of drafting of 
men 26 to 29, possibilities of heavy 
spring floods in the steel producing 
centers of the eastern U. S., the critical 
situation in refractories, and the trend 
toward special specifications which call 
for special preparations and treatment, 
and the outlook is definitely on the dark 
side. 

Machine tools also continue to be 
troublesome in some of the critical pro- 
grams. Equipment for the heavy artil- 
lery program now is more than a month 
behind schedule and it may take until 
May to catch up. Machine tools for shell 
manufacture are expected to pull 
heavily on the machine tool industry, 
as will those for the recently expanded 
truck and tank programs. If present 
forecasts materialize, orders for about 
$300 million worth of machine tools are 
expected to pile on top of the $187 mil- 
lion in unfilled rated orders now on the 
books. This would require the capacity 
of the industry for the entire year a 
the present rate of production. Of 
course, it should be remembered that 
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? ° * PHOTO BY AIR TECHNICAL SERVICE COMMAND 
Yesterday ... Today... Tomorrow... Kiekhaefer engineering sets the 
pace for 2-cycle engines. Keep looking to Kiekhaefer for leadership. 


_—> \ 
KIEKHAEFER CORPORATION ° CEDARBURG, WISCONSIN 


BUILDERS OF GASOLINE ENGINES EXCLUSIVELY ~- 


at 


Outboard Motors + Marine Engines e Aircraft Engines + Aircraft Auxiliary 


Gull te Ase Galt te Last ‘+ 
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from 
- BARRELS! 


- = ae 
Connect APPLICATION of correct cuttiti 
fluids reduces rejects, improves finish, 
prolongs tool life, lessens down time... 
with the result that machinists have less 
trouble, get more done, better and quicker. 
_ Adding productive man-hours by work- 
ing with cutting fluids is an every day 
occurrence with Stuart men. They are 
backed by a complete line of laboratory 
controlled cutting fluids made by a com- 
pany of eighty years experience. They 
know how to evaluate properly all the 
factors which affect the selection of a 
cutting fluid. 

Call for the free services of a Stuart 
man. Let him help you to attack your 
manpower problem from a new angle. 



















































The Stuart 60-page booklet, “Cutting Fluids 
for Better Machining,” is full of specific data, 
well illustrated. Write for your free copy. 


p.a. Stuart pil co. 


LIMITED 


2733 SOUTH TROY STREET, CHICAGO 23, ILL. 
ESTABLISHED 1865 













Werehouses ia Principal Metal-Working Centers 












| if the war in Europe should end, orders 


probably would be severely cut back 

There also is the possibility that more 

tools than expected may be found jn 

surplus stocks or among those released 

by cutbacks during the year. However 

the outlook for obtaining any machines 

in _preparation for resumption of ¢j. 

vilian production is practically hopeless 

at this writing. 

Still more war contracts continue to 

pour into the Detroit area with auto- 

motive concerns getting the largest 

allotments. The total since Jan. 1 now 

exceeds the billion-dollar mark. In- 

cluded among the more recent contracts 

are: Chevrolet, aircraft engines and 

spare parts, $112 million; Fisher Body, 

B-29 component parts, $94 million: 
Chrysler, B-29 parts, $33 million, trucks, 

$17 million, 40 mm gun barrel assem. 
blies, $1.6 million; Ford, aircraft spare 
parts, $13 million, aircraft generators 

$1.9 million; Detroit Diesel, medium 
tanks, $5.5 million; Graham-Paige 

spare parts for landing craft, $5 million, 
; Although the labor supply in Detroit 
is about in balance at the moment 

there are indications of a general tight. 
ening up, due to the increases in war 
contracts. Most automotive manufac- 
turers’ employment rolls have been 
down since last fall considerably under 
the levels of a year ago. This was due 
to running out of some contracts and 
smoothing out of production schedules, 
However, with the pressure for more 
output increasing, payrolls are expected 
to climb again. A particular shortage 
exists in the highly skilled classifica- 
tions. The recent heavy increases in the 
artillery and mortar ammunition and 
bomb . programs, for example, has 
brought on a shortage of set-up men in 
the screw machine products industry. 
Although programs requiring automatic 
screw machine products have practically 
doubled, the industry is producing at 
only 60 per cent of capacity because of 
the shortage of set-up men. The situa- 
tion is further gummed up by the three 
to four year training period required 
and the fact that many trained set-up 
men are of draft age. 


WPB reports that placing of new 
contracts with main contractors is not 
much of a problem, but finding smaller 
firms to take on sub-contracts is much 
more difficult. Accordingly, smaller 
plants have been asked to notify SWPC 
if they are threatened with shutdowns 
because of lack of work. Also, WPB 
has asked the Army not to sponsor any 
new construction or expansion of facil- 
ities in tight labor areas so that work 
may be canalized into smaller plants 
where labor is more plentiful. 


WPB is starting to realize that it 
may have set its sights too high in the 
truck program. Total deliveries of 
heavy-heavy and_ light-heavy trucks 
during the first half of February were 
under those for the same period in Jan- 
uary. Although a new program to eX- 
pand facilities now is under way, goals 
may be lowered soon to more realistic 
levels until new facilities can be brought 
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The phantom view of the Type 
D Roto-Clone shown above illus- 
trates the simplicity of exhaust 
ducts and hood arrangement 
and the ease with which it 
: collects grinder dust. A Roto- 
~ Clone dust control system 
may be either an individual 
unit serving a single iso- 
lated dust producing op- 
eration, or it may be of 
the central type with main 
duct and branch connec- 
tions to a number of 

dust sources. 


The proven dynamic 

principle employed by 

the Roto-Clone results in a 

higher percentage of collection 

of the very small particles and its effici- 

ency is unaffected by changes in air volume or 


a operating speed. Its construction is sturdy and resists 
mounted on the Roto-Clone ex- the abrasive action of metal dusts, thus assuring long life 
haust allow cleaned air to be and freedom from servicing. Send for Bulletin No. 272. 


recirculated to the workroom. 


AMERICAN AIR FILTER CO., INC. 


Incorporated 


449 CENTRAL AVE., LOUISVILLE 8, KENTUCKY 
In Canada: Darling Brothers, Ltd., Montreal, P. Q. 


ROTO-CLONE 


FOR ATL GRINDING OPERATIONS 
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Some Cases for 
Steel as a Material 


(Continued from page 96) 


the considerations of welded, press 
formed alloy steel compared with cast 
magnesium construction are: Weight 
is equal for welded, press-formed alloy 
steel; steel construction is stronger anj 
is stiff enough for the functional ger. 
vice; steel construction is less easily 
damaged, is field repairable and shop 
reclaimable; and steel construction is 
simpler, cheaper and quicker to pro. 
duce. 

Another group of equally interesting 
cases of steel as a material are thog 
comparing the use of different fabri- 
cating processes but with the same ma. 
terial such as welded, press-formed 
steel and forged bolted-steel construc. 
tions. These cases are not as spectacu. 
lar or as controversial as the case just 
reviewed, or as cases involving dif. 
ferent materials using either the same 
or different manufacturing processes, 


The several selected landing-gear, 
redesign cases proved welded, press- 
formed alloy steel construction offered 
many advantages over forged and bolted 
alloy-steel construction. According to 
Jerome S. Hunsaker, National Ad- 
visory Committee for Aeronautics, the 
size of planes will be strictly limited 
by the economics of larger landing 
fields, engines (including propellers) 
and landing gear—the latter especially 
serious for land planes. Therefore, 
these landing-gear cases may be impor- 
tant in revealing a design-development 
trend for critically-stressed members. 
For example, by redesigning the truss 
of the C-47 landing gear of the Doug- 
las cargo plane, with welded, press- 
formed alloy steel, considerable weight 
was saved and a difficult production 
problem circumvented. Two large, 
long and thin alloy steel forgings were 
selected initially as the most suitable 
construction for the principal truss 
members. This forged design might 
have proved to be the final one except 
for a number of problems that arose 
during production. Large drop-ham- 
mer facilities for forging these mem- 
bers were limited. It was not practical 
to produce these forgings by expensive 
milling. Because of the size and shape, 
forging die breakage and scrap devel- 
oped with the result that deliveries 
were unreliable. Large milling ma- 
chine facilities for web-milling were 
also limited which meant new equip- 
ment or tying up machines that could 
otherwise be better utilized. 

The welded design, produced by 
assembling simple, press-formed steel- 
strut members of the same alloy, over- 
came all of these difficulties. The ne 
cessity for machine work was reduced 
to a minimum by forming the pieces 
essentially to size ‘and accurately 
assembling pieces of welding in fix- 
tures. Increases in production did not 
require expensive new equipment while 
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FOR OUR SCIENTISTS... 


HOW TO SAVE YOU A PENNY 


H*® you thought much about 
performance of small parts in 
new peacetime products—and how 
much these parts cost? 

Countless times since 1919 
Weatherhead has been assigned the 
job of saving ‘‘a penny a part” fora 
manufacturer—and has solved the 
puzzle and delivered a finer part in 
the bargain. At Weatherhead this 
kind of thinking begins at the begin- 
ning—in the laboratory—where a 
steadily growing staff is trained to 
consider engineering, production 


Look Ahead with 


and marketing factors all as inter- 
locking parts of each job at hand. 

One of many examples:—When 
hydraulic brakes were adopted for 
the automobile, Weatherhead*de- 
veloped a hydraulic brake line only 
one-half the size of those previously 
used, and produced it for less cost 
to the automotive industry. 

That’s why wecan say, “Lookahead 
with Weatherhead.” We invite you 
to write our Sales Engineering De- 
partment for assistance in solving 
your postwar parts problems now.. 


kG ee ee > 

oom | @l=-::; Weatherhead 
“SROSE ASSEMBLIES ee pony nd ——. 

a . $4 pane Mla, ee pact THE WEATHERHEAD COMPANY, CLEVELAND 8, OHIO 
“oEHE WEATHERHEAD os spage iuswrates story @ Plants: Cleveland, Columbia City, lad., Los Angeles 
SR°T-RING PACKING MG po maf mpc gga Canada — St. Thomas, Ontario 


ie 
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Jewel-like Finish‘ 


on a ROUGH-NECK / 
Diesel Engine Bolt / 


Whatever YOUR unusual precision parts 
job, Western offers you the ingenuity and 
skill to do it...on a quantity production basis 


There can’t be any fooling around when it comes to parts like 
these connecting rod bolts that go into Cooper-Bessemer 600 
and 850 h.p. diesels that furnish propulsion and auxiliary 
power to Uncle Sam’s naval units. Over 15” long, with 114” 
body diameter, these husky bolts are turned and ground from 
rough forgings of heat-treated alloy steel. Five separate grind- 
ing operations give them a jewel-like finish, free of tool marks. 
Specifications include class 3 ground threads and piece-by- 
piece Magnaflux inspection to make sure there are no hidden 
defects. Western produces them, fast and flawless — a good 
tip on where to get your unusual precision parts jobs done. 
It pays you to send us your inquiry. 

Western Complete Service — Special precision screw machine prod- * 

ucts to specifications. Capacity range, 44” to 454” round. Complete 


equipment for all types of secondary and processing operations — 
precision grinding, heat-treating, hardening, pentrating. 


a _hireraft Products Division 











Western Automatic 


Machine Screw Company 
724 Lake Ave., Elyria, O. 


\Precision Parts and Assemblies Since 1873 





the breakage of dies was avoi 

substituting press-forming for fg 
A press-formed type of strut, of 
lar design could easily be made 

and stronger without difficulty; 
would not be true of the forging 
ess. Savings of critical-ailoy, 

material were not only important 
a shortage standpoint, but from 
savings possible in the cost of 
serials. 

The evolution of the B-24 } 
landing-gear half-fork is likey; 
teresting in that several, lo 
steel forgings, ‘together with a} 
alloy-steel-tube combination, wer 
placed by two press-formed hal 
the same type low-alloy steel mat 
an upper sleeve, an axle and some 
—all assembled by welding to for 
composite structure. Some saving 
rough weight of alloy material’ 
sulted, together with improvemey 
strength, with but slight incre 
finished weight. The important 
was the elimination of the need 
additional forging and machine eg 
ment to effect half-fork delivery at 
time required. Axles of both seam) 
tube and centrifugal castings have} 
used with only a slight advantage 
weight tolerance, favoring the fo 
By redesigning for the welding 
press-forming processes, a_ pratt 
and economical construction is obtai 

At the time of initially designing 
B-29 main landing gear, and wh 
members of greatest practical stren 
were desired, the designer selected) 
forged alloy steel and bolted type: 
trunnion. Before this original deg 
was adopted for production, the g 
eral problem was presented for 
sign consideration where anal 
showed that a press-formed, low-al 
welded-steel structure would bei 
serve the purposes. Not only wast 
finished weight of each of two t 
nions reduced 72 lb., or 33 per cent, 
the rough, alloy-material saving W 
450 lb. per trunnion, or 64 per ¢@ 
The substitution of welding for bolt 
in assembly accounted for much off 
weight reduction, because of greal 
strength and stiffness of the integral 
combined, welded trunnion and tl 
members. 


Weight Comparisons of Alloy-Steel Vé 

Cast-Magnesium Frames (for B-2% 
Bomber Nose Construction) 

Weight 

Stee! ( 


Upper Ribs 
Side Ribs 
Outer Ring ... 
Inner Ring .... 
Lower Ribs .... 


Gusset Plate 
Bracket 


Total Weight 
Total weight of welded, - press- 
formed, steel frame (from above) 


Weight-saving with shorter-bolt 
construction 


Net weight of steel frame (less 
bolt saving) 


Weight of cast-magnesium frame 39.50 
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Ring Leaders 


Since the earliest days of the automobile, American Hammered has consistently 






supplied piston rings that are a year or more ahead of the field. Those to whom effi- 





cient, economical engine performance is the only standard of piston ring value demand 






American Hammered! Koppers Company, Inc., American Hammered Piston Ring 






Division, Baltimore, Maryland. 







AMERICAN HAMMERED 


«Compression Ringe 


Here’s dependable, lasting performance! Because the tension is hammered into the ring, 





it is not affected by heat or by wear. American Hammered Compression Rings 






keep their tension throughout their long life. The tension hammered into the inside face 





of the ring results in equal outward pressure against the cylinder wall. There is a 






FLEXIBLE POWER Set-up with the American Hammered Compression Ring especially 





designed for every engine... tested on the Proving Grounds of global warfare. 








z American Hammered 
f a 


‘ Piston Rings \ ee 


Somer ee Ss PRODUCT 









New Produet;, 
(Continued from page 132) 


the shaft and using an end shaft roten 
air seal; second, by using a gpepi 
shaft-a-round, or mid-shaft rotary aj 
seal. 


High-Pressure Cleaning 
and Degreasing Unit 


The Hydra Lectric Hy-Pressure 
greasing and cleaning unit desj 
and manufactured by the Hydra Leetr) 
Products Corp., Indianapolis, Ind., pro. 
vides a hot water-borne, grease-emyls. 
fying solution at high-pressure in ampk 
volume to rapidly degrease, clean anj 
flush the job in a single operation, Port. 
a a ania eg ee sped ability, in combination with this clegp. 

— pis Widen 0 Oh i ak te ing method, makes the unit useful m 
Fo 


with quench and gantry crane for various a wide variety of jobs such as cleaning 
y annealing and heat treating cycles on large 





Production Furnaces 
For Handling Any Size Parts 
or Products 





Hydra Lectric degreasing and cleanin = | 
unit 


of aircraft exteriors prior to waxing, 
line maintenance cleaning of engines, 
cleaning engines prior to tear-dow, 
pre-cleaning of parts after engine tear 
. down, cleaning of floors, test cells, auto- 
Consult EF Engineers motive equipment, and general plant 
No Job Is Too Large or Too Unusual maintenance. The Hydra Lectric Unit 
delivers a grease emulsifying solution 
(either hot or cold) in volume of 5 
Scale-free, uniformly annealed castings are gpm at 300 psi pressure at the nozzle, 
Capes ee Ses We Sr ate . For heavily dirt-encrusted and cat- 
rss anette verso ee , i bonized surfaces the unit is designed 
am | to apply a pre-soak solvent oil which 
quickly loosens up hard-packed layers 
of grease and dirt preparatory to hy: 
pressure cleaning. 


Pressure-Time Curves 
Indicated by New Device 


Electro Products Laboratories, Ine, 
Chicago, Ill, has placed on the market 
a new product known as the Pressure 
graph. It is claimed by the manufae- 
turer that this new electronic device 
will indicate, in linear response on the 
screen of a cathode ray oscillograph, 
the pressure-time curve of any intern 
combustion engine, pump, airline, 
any other enclosed pressure system 
where pressure measurements are de 
sired. The Pressuregraph measures 

(Turn to page 154, please) 
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Man’s isolation under adverse conditions 
has ended with recent radio develop- 
ments which overcome the trying condi- 
tions of air and sea transportation. This 
means rising above all conditions of inter- 
ference. Among the things that have made 
this possible is Amphenol current trans- 
mission equipment that will carry the high 
frequencies without appreciable loss. 
The name “Amphenol” on high fre- 
quency cables means the best of poly- 


ethylene insulated cable—cable that is 
sold under affidavit of exacting tests and 
inspections. “Amphenol” on low-loss con- 
nectors means the minimum of loss in 
tight fitting, secure holding connections. 
On both it means transmission equipment 
that will do its part toward providing the 
clearest possible transmission and recep- 
tion of communications eyen under ad- 
verse conditions. 


AMERICAN PHENOLIC CORPORATION 
Chicago SO, Illinois 
In Canada— Amphenol, Limited — Toronto 


U.H.F. Cables and Conneetors ¢ Con- 
nectors (A-N, British) ¢ Conduit ¢ 
Cable Assemblies © Radio Parts © 
Plastics for Industry. 
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PLASTICS 
CLEANING 
PROBLEMS 


Are you now confronted with the 
problem of successfully cleaning plas- 
ties after forming or molding? Or, are 
you faced with the job of preparing 
plastic surfaces properly prior to metal 
coating or similar finishes? If so, 
Oakite materials and methods can 
help find the answer. 


These materials are recommended for 
a wide range of applications. Particu- 
larly designed for quickly, safely re- 
moving oil, grease, shop soil and other 
foreign matter, they are economical, 
keep cleaning costs low. 


In addition, a number of Oakite mate- ° 
tials are available that provide impor- 
tant cooling or lubricating properties 
in machining, drilling or tapping oper- 
ations on Lucite, Crystaline, Plexiglas 
or other methyl methacrylate plastics. 


PUT YOUR PROBLEM UP TO US 


Whatever your particular plastic clean- 
ing problem or related operation may 
be, feel free to take full advantage of 
Oakite Technical Service. It is avail- 
able to you through the nation-wide 
Oakite staff located in key cities 
throughout the country. Write us to- 
day ... there is no obligation. 


OAKITE PRODUCTS, INC. 


34E Thames St., NEW YORK 6, N. Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Canada 


OAKITE 
Specialized cleaning 


MATERIALS & METHODS FOR CVERY CLEANING REQUIREMENT 
MS EL a 
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The Pressuregraph 


| either static or dynamic pressures. It 
| is stated to have been successfully ap- 


plied to 2-cycle engines to show pres- 
sure-time-curve of main cylinder or 


| crankcase and also to have been used 
| on C. F. R. aviation fuel test engines 
| for measurement cf pressure-time- 


curve. 

In operation, the pickup section of 
the Pressuregraph is inserted in the 
cylinder, chamber or airline, etc., to be 
pressure measured. The pickup re- 


| sponse is transmitted, after amplifica- 
| tion, to the sereen of a cathode ray 
| oscillograph. 


Additional advantages claimed for 
the Pressuregraph are simplified opera- 
tion, only one control being required, 


| with one initial adjustment to com- 
| pensate for temperature effects. 


2 Taste 20-502 psp ee gs” | 


| Non-Thermoplastic 
| Rubber Cement 


A new rubber cement, named Plasti- 


| lock 500, a non-thermoplastic, water 
| and aromatic oil-resistant adhesive for 
| bonding metals, wood, plastics and 


ceramic material to themselves or to 


| each other, is announced by the B. F. 
| Goodrich Company, Akron, Ohio. The 


company claims it provides superior 
bonding qualities in any of its applica- 
tions, and in some cases can be used in 
place of rivets or screws. 

In using Plastilock 500 the company 
advises that best results are gained by 
applying heat with pressure, although 
heating alone will give some degree of 
adhesion. Purpose of the pressure is 
to obtain good, surface contact. The 
bond strength varies with the materials 


| being adhered. 


The new adhesive, used for metal-to- 
metal bonding, is said to have shown a 
shear strength of 3250 lb per sq in. and 
tension strengths of 4000 Ib per sq in. 


Dual-Purpose Diamond Wheel 


A dual-purpose Super Cut zurium 


| bonded diamond wheel which is two 


diamond wheels in one, for rough grind- 
ing and fine finishing of cutting tools, 
has been developed by Industrial Abra- 
sives, Inc., Chicago, Ill. The maker 
states that this is the first time that it 
has been possible to make such diamond 
wheels. They are made under Indus- 
trial Abrasives’ process of securely 
locking the diamonds in the matrix, 
layer upon layer. 

Of the two separate grinding sur- 
faces, the outer 7 deg beveled surface 

(Turn to page 156, please) 
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he figure ''10,000" has an es- 
ablished significance in the 
annals of the air. When it be- 
ame known not many years 
back that Germany had that 
umber of modern war planes, 
he news was definitely disturb- 
ng in many lands. It meant, at 
he time, dominance in the air 
should the much-appeased Hit- 
ler choose to take the warpath. 
In those times no one would 
have ventured to predict what 
American engineering genius 
and mass production have since 
accomplished. 

Already the 10,000 mark has been 
passed in the production of a single 
American-built plane—the Thunderbolt. 
Largest of fighter planes, with unmatched 
fire power, and created to do things no 
airplane had ever done before, the Thun- 
derbolt has created its own demand by 
superlative performance on many fight- 
ing fronts. I+ takes 20,000 man-hours to 
build a Thunderbolt, but Republic and its 
subcontractors have come through in the 


Member of the A.C.C.A. 


Engineering Representatives in Principal Cities 


March 15, 1945 


The flight line ground crew that 

handled the 10,000th P-47 and 

gave the milestone plane its final 
of. overhauling. 


American way. 

We have kept pace with the production 
of the Thunderbolt and other outstanding 
planes by delivering — on time — large 
quantities of tough drop forgings for the 
parts which must withstand tensional, tor- 
sional and compression stresses. Airframe 
drop forgings constitute our entire pro- 
duction. 

The inquiries of plane and engine build- 
ers are solicited. 


Liwrision of The Hopp Forge Company 


5301 W. ROOSEVELT RCAD, CH! CAGO (50) 
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BUELL MANUFACTURING CO. 


Dept. AA 2975 Cottage Grove Ave., Chicago 16, Ill. 


Why not investigate the possi- 
bilities of the Buell Air Com- 
pressor for your Post War 
Production. The many ways in 
which it can serve your needs 
may surprise you. Thousands are 
in active service in Canadian 
fighter and bomber planes. Their 
precision workmanship, demanded 
in aviation products, assures long 
service without frequent parts re- 
placement. Designed for com- 
pactness and light weight, they 
will fit into surprisingly close 
quarters. 


Put Air to Work! 
It is Clean, Powerful 
and Reliable! 


Write us, advising all details as 
to volume and pressure, etc., and 
our engineers will gladly aid you 
in solving your problem. We 


specialize in small, high speed 
compressors of the highest 
quality. 
















contains layers of coarse diamoy 
whereas the inner flat surface is hy 
up of fine diamonds. 





Heavier Cord Used 
in Military Tires 













The Firestone Tire and Rubber ( 
Akron, Ohio, is now using heavier rayg 
cord in the construction of militg 
tires. 

Tires built with fabric made fro 
the heavier cord are stronger, although 
they contain approximately 25 per cen 
fewer plies. This reduction in plies ha 
speeded production by cutting the tine 
required to build tires. The time gay. 
ing varies with the different sizes by 
is substantial in all cases. 

The new cord is .034 in. thick—aboy 
010 in. thicker than rayon used pre. 
viously—and has a tensile strength of 
34 lb compared with 16% lb for thi 
lighter cord. 





Self-Anchoring Pins 


The Driv-Lok Pin Company, Chicago, 
offers a complete line of standard ani 
special self-anchoring, vibration-proof 
pins, which are designed to replace 
taper pins, keys, cotter pins, set screws, 
rivets, etc. These pins, which are 
pressed or driven into standard drilled 
holes, have four fiutes on the surface 
parallel to the axis. The length and 
position of the flute can be controlled 
accurately, so that fully or partially 
grooved pins are available. Fully 
grooved pins have a pilot at one end 80 
that the pin can be easily inserted. 



















Horner Heads Surplus 
Advisory Committee 


H. M. Horner, president of United 
Aircraft Corporation, has been elected 
chairman and J. Carlton Ward, Jr, 
president of Fairchild Engine and Air 
plane Corporation, vice-chairman of 4 
newly formed Surplus Advisory Com- 
mittee for the Eastern Region of the 
Aircraft Manufacturers Council! of the 
Aeronautical Chamber of Commerce of 
America. 














220 &. CARSON ST., PITTSBURGH, PA. 
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sar PRODUCTS PENNSALT CLEANERS EC-10, No. 37, and K-7 BEFORE 
place USED: LEAD PLATING WITH PENNSALT LF-42 

Tews, 

1 are PROBLEM: To remove slushing oil from copper-lead alloy and silver plated steel 
a bearings prior to lead plating. 

1 

h and EQUIPMENT: Plating done in individual pyrex glass plating tanks, large enough to 
a accommodate one bear 

rtially 







lectrolytic clean- 
Fully 


end 80 




















ed. 

2. Soak clean in Pennsalt #37, 6 0z/gal., 5 to 10 minutes, 190 to 200° F. 

3. Hot water rinse. 

4. Electroclean in Pennsalt K-7, 8 oz/gal., 190° F., 15 to 30 seconds— 

work made the cathode. 

United 5. Hot water rinse. 
ne 6. Lead Plating solution made up of one part 
a Air Pennsalt LF-42 to two and one-half Parts water 
an of @ 








—with glue addition. Used at room temperature, 
15 amps./sq. ft., for 28 minutes, which plates 
-001” thickness. 


7. Cold water rinse, 
8. Cyanide dip. 
9. Indium plate. 
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"THE PENN SALT MAN" 
FIRST A TECHNICIAN 
--+ THEN A SALESMAN 


Penn Salt Special Chemicals Division men 
are well trained in the application of 
chemicals to industry’s problems, If you 
have a metal cleaning problem, don’t hesi- 
fit SPECIAL CHEM sA ee § tate to seek the advice of “THE PENN 

Ra YLVA NIA PANY SALT MAN.” ‘He will advise you with- 
me ee c O//M 4 out obligation. 
M A NEU/F A 












COMMENTS: This cycle employs four Pennsalt Products. 
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You can depend on the Blakeslee Solvent Vapor Process to do 
a fast, thorough, economical job of cleaning metal parts in 
preparation for heat treating, electroplating, enameling, etc. 


The operation is simple . . . Results are perfect . . . Oil, grease 
and dirt are completely removed from large parts or small. 
# 















BLAKESLEE 


Coryent V0P™ DEGRERSERS 


Metal Parts Washers 





G. S. BLAKESLEE & COMPANY 
Main Office and Plant: Cicero Station, Chicago 50, Illinois 
New York Toronto, Ont. 








Write today for your copy of our book’e?, "Solvent Degreasing" . 





New Produetis 
for Aircraft 


(Continued from page 102) 


side air pressure is needed. A lar, 
hand pump that is built into the stanj 
gives the pressure needed for the floy 
of fuel. The carburetor mountiy 
bracket facilitates quick leveling of thy 
carburetor. 

A screen filter in the fuel return ,, 
tank can be quickly removed for ¢legp, 
ing. The pressure gage is of aireraf; 
type, reading 0 to 15 lb pressure, 


Portable Aircraft Heater 


Designed for the comfort of men ¢qy. 
ried in hospital airships, Surface Con. 
bustion, Toledo, Ohio, announces a port. 
able “Janitrol” aircraft heater which 
also is applicable to heating helicopters 
preheating plane engines and for other 
uses. The portable feature is entirely 






















Janitrol aircraft heater 


new to aircraft heating, according to 
the manufacturer. 

The new heater is completely self- 
contained except for motive power, 
weighs less than 38, lb and has a heat 
output of 40,000 Btu per hour. The fact 
that no outside air is needed to operate 
the heater is what makes it especially 
suitable for helicopters. No motion of 
the ship is necessary for the heater’s 
operation, from ground level to its 
15,000-ft ceiling. 


Fire Detector for 
Use on Aircraft 

The Wilcolator Co., Newark, N. J, 
has brought out an improved fire de 


tector for use on aircraft. This ait 
(Turn to page 160, please) 
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ALWAYS A SOURCE OF SUPPLY 


For Machine Tools, Stamping Presses, Structural Machinery, 
Forging Equipment, Hydraulic Equipment, Air Compressors, 
Production Equipment. 

OUR SERVICES ARE ALWAYS AT YOUR DISPOSAL 





EMERMAN MACHINERY CORP. Wi tet?t fi 
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—— 
— | 





When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 









S$ 
S 





. 


na oo ea fo foo OO Oo © 


L large 
> Stand 
he flow 
UNting 
of the 


urn to 
Clean. 
Ircraft 









nN car. 
» Com. 
2 port. 
which 
opters, 
’ Other 
ntirely 







ng to 


self. 
ower, 
. heat 
e fact 
erate 
cially 
on of 
ater’s 
0 its 












RIES 








WF, 
vl 


rf 


S$ 


“8 


‘- 
a ae 


Fae nie BY 


Pioneers in the science of compounding custom-built 
elastomers, Chicago Rawhide chemical engineers can 
fill performance specifications previously considered 
impossible. For example, check this typical case history 
of a problem solved by a special Sirvene formula: THE 
PRODUCT: A diaphragm for the improved Pesco fuel 
pump which now feeds America’s leading fighting planes. 
THE REQUIREMENTS: Maintain dimensional stability 
anc resilience in contact with oil and gasoline, remain 
flexible in extreme heat and cold, give full suction in 
emergencies, minimize time lost for replacement. THE 
RESULT: For several years now, a Sirvene diaphragm has 
delivered precision performance with endurance four, 


SINCE 1878 


vee the Chicago Rawhide Manufacturing Co. has specialized 
in the manufacture of Sirvis leather products for mechanical 
application. In 1929, Chicago Rawhide chemical engineers 
began a program of research, study and experimentation to 
develop elastomers which would operate efficiently under 
exceptional conditions. Sirvene was the result, and com- 
mezcial production was begun in 1935. Sirvene was then, 
az has continued to be, the leader in its specialized field. 


March 15, 1945 
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PRECISION BUILT SIRVENE 
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times as long as previous products. 


Why does Sirvene produce such exceptional results? 
Because Chicago Rawhide engineers have an unparalleled 
backlog of research and practical experience, because oil- 
resistant elastomers only are used, because a special Sir- 
vene formula is developed to meet each problem, because 
production is under constant and rigid laboratory control. 
When you need a pliable part to operate under exceptional 
service conditions, investigate the advantages of Sirvene. 


SIRVENE 






THE SCIENTIFIC COMPOUNDED ELASTOMER 
A Product of the Synthetic Rubber Division 


CHICAGO RAWHIDE MANUFACTURING CO. 


1310 El 


ston Avenue Chicago 22, Illinois 
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Never In Headlines 
iets Often Iu “lhe Yews ! 


It's interesting how some things are taken for granted. For 
instance, the superlative performance of screw machine prod- 
ucts made by The Chicago Screw Company. 

These precision parts function faultlessly in aircraft, trucks, 
tractors, automobiles, diesel and marine engines, radios, and 
in many other units where hardened and ground parts are 
utilized. Our parts are never mentioned in headlines, but the 
units of which they are an integral part are often in the news 
because of sensational accomplishments . . . When YOU need 
a dependable source of supply for precision-made, close- 
tolerance screw machine products, you'll 
find us an alert, progressive organization 
adequately prepared to serve you. . 


THE GHicaGo Screw Co. 


ESTABLISHED 1872 


1026 So. HOMAN AVENUE CHICAGO 24, ILL. 



















craft fire detector.is said to combine th. 
advantages of the “rate-of-rise” prip. 
ciple for fast detection of fires plus Op. 
eration at a temperature beyond the 
normal ambients that are encounterej 
to also indicate dangerously high tem. 
peratures which may eventually cans 
damage or a fire. The speed of fire de. 
tection with the Wilcolator “rateof. 
rise” fire detector is the same whether 
the airplane is operating under gyb. 
zero conditions or at a high atmospheric 
temperature. 


Hose for Oil and 
Coolant Lines 


A new type of hose, designed espe. 
cially for connections on oil and coolant 
lines on Army plane engines, has been 
added to the line of the Goodyear Tire 
& Rubber Co., Akron, Ohio. Said to be 
the first of its kind ever produced, the 
hose is compounded to withstand severe 
temperatures, and has great strength 
and flexibility. The hose is being pro. 
duced in eleven sizes, and has already 
been flight tested and approved by the 
Army Air Forces. 










Pneumatically Operated 
Skin Fastener Plier 





§ 
& 




















This Topflight skin fastener plier 
is said to provide an improved 
method of installing and removing 
skin fasteners such as Cleco, F & 
H Monogram and others. This new 
pneumatically operated tool is be- 
ing introduced by Topflight Tool 
Co., Towson, Md. 













of cathode ray oscil 


sures. 


New! PRESSUREGRAPH -Linear Pressure, Time-Curve Indicator 


Indicates accurately in linear response, on screen 

uci the pressure-time-curve 
of any internal combustion engine, pump, airline, 
or other pressure system where pressure measure- 
ments are desired. Either static or dynamic pres- 


— 












Simple operation—Only one control . 

In operation the pick-up section (at right) is inserted in 
cylinder, chamber of airline, etc. The pick-up response is 
transmitted after amplification, ta screen of oscillograph. 
Successfully applied for pressure-time-curve of C.F.R. aviation 
fuel test engines, also 2-cycle engines for pressure-time curve 
of main cylinder or crankcase. ; 

For details address manufacturer 


PRODUCTS LABORATORIES 


549 w. Kandolph St., Chicago 6, Ill. Phone STate 7444 
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1901 SOUTH ROCKWELL STREET * CHICAGO 8, U.S.A. 
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AMERICAN 
NATIONAL 
THREAD 


AMERICAN 

NATIONAL 

DARDELET 
THREAD 


Studs removed. 


A.N.D. THREADED STUDS MEET 
EXACTING WAR DEMANDS 
WITH UNBELIEVABLE SAVING 


The cuts at the left compare A.N. and A.N.D. threaded connec- 
tions. It is obvious why A.N.D. studs are superior. Cuts at the 
right show relative condition of A.N. and A.N.D. sockets AFTER 
assembly. A.N. sockets are ruined while A.N.D. are actually im- 
proved by the cold working high compressive prestress. 


Studs in place. 


Aircraft motor crankcases have been completely equipped at 
random with full complement of several hundred rolled A.N.D. 
studs each, then tested under full load for beyond regulation 150 
hour test without failure or loosening. 

A.N.D. studs require no selective assembly even at full range of commercial 


limits. A.N.D. studs are stronger, fatigue life of stud and tapped member 
are increased as much as 100%... 


Standard tapping equipment may be used and field salvage of valuable 
parts is easily accomplished. 


It will be worthwhile to have one of your best men investigate this remark- 
able development. 


Write us for suggestions on your thread problems. 


DARDELET THREADLOCK CORPORATION 


2832 E. Grand Boulevard, Detroit 11, Mich. 











Direction 3 WPB-293 


(Continued from page 92) 


oil and water pumps, gears and shafts, 
small gray iron castings. 

In action, when a critical shortage is 
discovered or where a shortage is an- 
ticipated, EPCO undertakes a national 
survey to determine the minimum re- 
quirements for all claimants, including 
civilian agencies. Next it studies the 
facilities and  productionability of 
known suppliers. In an effort to seek 
quick relief, EPCO attempts to find 
going concerns capable of producing 
such parts without loss of time. If 
that expedient fails, steps are taken to 
increase the production capacity of 
known suppliers. The Hatfield Com- 
mittee is committed in such instances to 
speed the way for quick approval of 
facilities proposals; for improving the 
manpower situation; and in general to 
take such steps as are necessary to build 
up capacity for producing parts and 
pieces. 

Manufacturers are invited to study 
their own situation and to make recom- 
mendations directly to the Hatfield 
Committee or to EPCO as to what can 
be done for them that would increase 
the flow of.needed parts for engines. It 
is promised that such proposals will be 
given immediate attention. By acting 
promptly the manufacturer will prevent 
drastic scheduling procedures which 
might easily upset his planning and 
create a re-alignment of his customers. 

Despite the condition of the sales 
order board of a parts producer, the de- 
mands for parts will undoubtedly con- 
tinue to increase. The Navy, in par- 
ticular, will be a pressing customer 


| long after V-E Day. Parts makers are 


warned that steps should be taken to 
assure .themselves that sufficient ca- 
pacity exists in their plants to produce 
these necessary parts even when they 
begin to reconvert for civilian produc- 
tion. In some cases the parts require- 


| ments for the armed services which re- 


main on the books after reconversion 
may be instrumental in blocking full 
speed ahead for civilian production. 











.. for over 40 years 
THE PIONEER 
MANUFACTURER OF 


AUTOMATIC CHUCKING EQUIPMENT 
POTTER. & JOHNSTON MACHINE CO. 


PAWTUCKET, RHODE ISLAND 
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of: PLEXIGLAS, the clear transparent 
plastic, was one of 32 PLEXIGLAS 
applications on the last pre-war cars. 


AIN expected? Snow or sleet predicted? 

Heat wave coming?...It won’t matter. 
The PLEXIGLAs radiator ornaments that enrich 
so many pre-war cars will continue to sparkle 
through all kinds of weather...just as they’ve 
been doing for the last several years. No sign 
of discoloration or cloudiness mars their crystal- 
like transparency. 

To automotive designers and manufacturers, 
the permanent transparency of PLEXIGLAsS— 
its strength, shatterproofness, light weight and 
ease of molding — are a familiar story. In its 
gem-like beauty and remarkable design possi- 
bilities, lie the answer—clear as PLEXIGLAs it- 
self—to one problem of post-war modernization. 

Lustrous PLEXIGLAS radiator ornaments, 


Let’s talk about the weather 


Blo glas 



























horn buttons, instrument panels and dials, 
escutcheons, tail light name plates and scores 
of other applications in new and interesting 
designs will improve car appearance and impart 
those modern touches anticipated by buyers. 


Dertroir REPRESENTATIVE: W. E. Biggers 
619 Fisher Building— Madison 1500 


PLEXIGLAS IS JUST ONE of tie many 


types of products developed by Rohm 
& Haas research. The varied fields this 
company serves with a diversified line 
of chemicals range from aircraft (plas- 
tics) to agriculture (insecticides and 
fungicides), textiles (reducing agents 
and fabric finishes), enamelware (por- 
celain opacifiers), and leather (syn- 
thetic tanning materials and finishes). 


Only Rohm & Haas makes PLEXIGLAS 


PLexicias is the trade-mark, Rem U. S. Pat. Off., for the acrylic resin thermoplastic sheets and molding powders manufactured by Rohm & Haas Company. 


ROHM & HAAS 





COMPANY 


WASHIN -TON SQUARE, PHILADELPHIA. PA. == 


Manufacturers uf Chemicals including Plastics . . . Synthetic insecticides . . 








. Fungicides knzymes .. . Chemicais for the Leather. Textile and other Industries 
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and Savings 





Motor temperature control— 
with a Dole Thermostat 
means a quick warm-up, 
reduction of crank case 
dilution, saving of oil and 
gasoline. Also saves motor wear 
and improves performance.. 












Dole Poppet-type Thermostats 
will assure even more 

positive control — better 
performance in the 

finer cars of the future. 










THE DOLE VALVE COMPANY 
1901-1941 Carroll Avenue, Chicago 12, Illinois 
Los Angeles _ Detroit Philadelphia 








Production 
Equipment 






(Continued from page 88) 






position are located at opposite ends q 
a long main base, from the middle q 
which an auxiliary base extends to ¢ 
rear to accommodate the third hoy; 
zontal unit. The fourth unit, whid 
operates vertically, is mounted on 
column that straddles the rear unit, 

A quick-action work-holding fixtyy 
is mounted in a convenient position fy 
the operator. Brackets are provided ¢ 
support guide bars to maintain nece 
sary alignment. 





















RESIStTance to wear is said to be the 
outstanding characteristic of sap 
phire plug and ring gages which are 
being introduced by the Elgin Nationa 
Watch Co., Elgin, Ill. Because sapphire 
is the hardest substance on the miners 
hardness scale, next to the diamond, 
gages can be made to the exact size 
needed with no wear allowance required. 
In addition, sapphire is not affected by 
chemicals ordinarily encountered in 
gaging, and is not subject to burring. 





















’NEIL-IRWIN MANUFACTURING C0, 
Minneapolis, Minn., offers the Di- 
Acro radius brake which is capable of 
forming duraluminum, chrome molybde- 
num, rust-resistant and spring-tem- 
pered alloys, and other low ductile mate- 


(Turn to page 166, please) 

















Powerful, fest-stepping Mobile Crane ...one-man operated 
r a eliminates cutvp terrain, mutileted concrete decks ond runways.) 


UNIT CRANE ¢ SHOVEL Cone wnwaucee 4 wisconsin 
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IN NEW YORK 


1 block from Automobile Row, 
this modern 700 room hotel is 
a favorite stopping place for 
members of your industry. 
, Single $3.00 
° Double $4.00 
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When you measure productive value in 
terms of unit cost, these Gairing heavy 
duty inserted blade cutter heads are sym- 
bols of metal working economy. 

Bodies are of heat treated chrome vana- 
dium steel. The Gairing method of mount- 
ing recommended types of inserted blades 
assures quick adjustment and renewability; 
provides for three-way strain: shock load, 
radial pressure and thrust. Chip egress and 
cutting clearances are engineered to meet 
specific conditions. 


These four Gairing cutters are typical of 
thousands in use throughout the metal 
working industries. The names of the 
firms who purchased them are an index of 
industrial America. 


Let us assist you. 
THE GAIRING TOOL COMPANY, DETROIT 32, MICH. 


GAIRING 


MANUFACTURERS OF STANDARD AND SPECIAL INSERTED BLADE CUTTING TOOLS | 
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rials essential in the fabrication of 
aircraft. 

This precision radius brake is said to 
eliminate the possibility of fracture or 
disintegration developing at the line of 
forming, while working such materials, 

The radii obtainable with this unit 
are in accordance with the predeter. 
mined standards recommended by the 
United States Army Air Corps for air. 
craft construction. 

Case hardened and spring tempered 
materials that must be formed after 
heat treating can also be worked to ac. 
curate dimensions with the Di-Aero 
radius brake. 


TH 924 vertical drilling, boring and 

facing machine, manufactured by W. 
F. and John Barnes Co., Rockford, Ill, 
can be adapted to many types of high- 
production jobs requiring up to 60 hp 
and 50,000 lb thrust. Design and con- 
struction features make it suitable for 








The jungle Lion is tops 
in the field—fearless and 
strong, master of the ani- 
mal world. 










A SINGLE 


CENTRAL 


UNIVERSAL 


HOSE CLAMP 


FITS OVER 100 DIFFERENT HOSE SIZES | 


@ Like the jungle lion, the UNIVERSAL is tops in the 
field. It has unmatched clamping power; fastest clamp- 
ing action; plenty of take-up; goes on or off in the least 
time, without disconnecting the hose line; is easiest to | 
use in hard-to-get-at places; is leak-proof, rust-proof, | 
self-locking; won’t strip or loosen. 


sEND FOR 





@ Best of all—because a single size UNIVERSAL does 
fit more than a hundred different hose sizes—it offers 
every advantage for both production and service use, 


924 vertical drilling, boring and 





| 
saving time and labor on every operation, and giving | facing "a tae F. and 
complete satisfaction at all times... The Central ; 
UNIVERSAL is standard for U. S. Army and Navy 
No. 45-34 vehicles. | 


mass production drilling, boring, facing 
| and reaming, especially on those jobs 
CENTRAL EQUIPMENT rade) 900 S$. WABASH AVE. | requiring wide-area heads. Unusually 
e CHICAGO 5, | slow feeds are obtainable for heavy fac- 

(Turn to page 168, please) 

Complete Arc Welding 
and Materials Handling Service 
AC and DC Electric Arc Welders and 
Electrodes, Welding Positioners, Electric 
Hoists and Cranes. 





ILLINOIS 





























COLD FINISHED BARS * AIRCRAFT STRIP STEEL * COLD ROLLED STRIP STEEL 


4559 W. National Ave., Milwaukee 14, Wis. 
COLD ROLLED SHIM STEEL * SHEET STEEL * ROUND EDGE FLAT WIRE 
TEMPERED AND ANNEALED SPRING STEEL * ROUND WIRES 


STEEL BALLS * FEELER GAUGE ° ORILL ROOD s . NISCHFE GE ae 
GENERAL STEEL WAREHOUSE C0. INC. so &. Worry Ave | ps" — ARC WELDERS + EXCAVATORS + ELECTRIC a | >: Ceo, " 


os 


























Manufact f lete |i fA D Electri | For Ignition Switch Service; Di- Air Cleaners—Oil Bath and Pro- 
— “Resistance Welding aes, eT |  rectional Switches; Dove Tails Cleaners for Engine Protection 


Watch page 9 next issue for our full page advertisement. | MITCHELL DIVISION UNITED AIR CLEANER DV. 


Philadelphia, Pa. Chicago, Ill. 
Divisions of 
SS CIAKY UNITED SPECIALTIES COMPANY 


vit. 
4915 W. 67TH ST., CHICAGO, ILL. ee Oi 
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... « HANDLED ON MODIFIED 
STANDARD SUNDSTRAND RIGIDMIL 





































B Designed to accommodate a wide variety of special 
heads and tooling Sundstrand Standard Rigidmils are 
often used to solve special milling production problems. 
Here’s how the Houde Engineering Corporation uses 
aSundstrand Fluid Screw Rigidmil on a special milling 
problem. The shock absorber abutment flange requires 
milling at high production and to close limits. The 
Sandard Rigidmil’ has been provided with a special 
head having two vertical spindles and a special out- 
board brace. A standard Sundstrand automatic index 
base with four special work holding fixtures is mounted 
on the machine table. Operations consist of milling in 
stations No. 2 and No. 4, see operation drawing. 


PRODUCTION INCREASED 407 


B® In addition to increasing ease of operation and 
accuracy, production has been increased 40% over 
the former method. The foot operated lever roughly 
positions the part prior to clamping—dial indicators 
facilitate speedy, accurate setting of the cutters. 


DIMENSIONS HELD TO .0002° 
CONSISTENTLY 


® Application of the standard Sundstrand Auto- 
matic Index Base eliminates the need for re-locating * Above, Standard Rig- 
the work between operations. Consequently both nll, Tage, ones eo 
; chine supplied with 
sides of the flange are held absolutely flat, parallel standard index base 


with each other and within a relative height of .0002”, ee 
special milling job. 





t Tooling dj 
ing metho at ae Show. 
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HOW SUNDSTRAND ENGINEERED PRODUC- 
TON WILL GIVE YOU ECONOMICAL MILLING we - 


In addition to having designed 
SS ° 
ba * 
we LUND SUNDS TRAND 


awide range of Standard Rigidmils 
MACHINE TOOL COMPANY 


Which are easily rearranged to ac- 
2571 Eleventh St. « Rockford, Ill., U.S.A: 


commodate special milling jobs, our 
tngineers have designed countless 
special machines for all types of 
Production milling jobs. Call on 
em without obligation. Write for 
ese descriptive machine bulletins 
today. Ask for bulletin 234. 





TLLING AND CENTERING MACHINES © SPECIAL MILLING AND TURNING MACHINES 
enema - 





ing work by an adjustment on the hy 
draulic unit mounted on the side of + 
column. The column casting with 24j, 
ways carries the head saddle and he, 
which are counterbalanced by easily: 
accessible weights. The control hg: 
with adjustable dogs for governing th 
head travel, and the way lubricator, a 
mounted in the head saddle. 


25-TON, self-contained, plain hydra 

lic press built by The Watson-Stil} 
man Co., Roselle, N. J., is a compa 
machine with a wide range of applica 
tion for general utility work. It is 9 
four-rod construction with “moving 
down” ram and double-acting cylinde 
Operating pressure is 1000 psi, strok 
o ' ve is 10 in., platen is 15 in. x 15 in,, and 
the daylight opening is 20 in. The cyl 
inder is 8 in. in diameter and the ray 
(Turn to page 170, please) 
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in 10 to 25 seconds 
.002" limits . . . 


made 


and held to 


These are samples of precision parts of ferrous and nonferrous alloys that 
have been made by BESSEMORE. On each of them, the screw machine 
work was completed within 10 to 25 seconds and .002" tolerances were 
maintained. The grinding work is held to .0001" (tenth). Many of these 
parts were bottle neck problems in the war program. BESSEMORE spe- 
cializes in precision screw machine manufacture . . . making more of them 
better. Our engineers will be glad to make recommendations without 


obligation. . . . Send us your blueprints. 


BESSEMORE 


PRODUCTS CO. 


13243 EAST WARREN AVENUE 
DETROIT 13, MICHIGAN 











RE-SET-ABLE ° BIG-HED-NIB 







Actual Size Photo 
Sosa $36.00 0a. (Trade Marks Registered) ee R E- S$ ET- A g L & P 
L 0 C- . £ Y- S E T @ RE-SET-ABLE adds co life of your diamond li diamonds are LOC-KEY-SET for Diamond Tools 





« » « More work per carat. Exclusive pat- immediate shipment . . . Tools numbered on Your 








bY Patented Proce 
}» S. Pot. 2,351,74 


16 
Factory Branches 
Jobbers 
Everywhere 







ented setting is tender to the diamond... 
Holds firmly . . . Protects from damage 
. « » Guards against breakage. 

No. 24 CN RE-SET-ABLES are now selling 
in 100 lots. Ask for easy No, 4 Catalog and 
Grinder’s Instruction Card. Shows sizes to 
fit your machines. Tools backed by service 
unequalled. 
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DIAMOND TOOL COMPANY, Not Inc. 938 





in units of 4 carat (No. 1 size) and lettered 
to denote quality of diamond and style of 
mounting . . . 3 grades Common (C), 
Medium (M), Select (S). (24-hour reset- 
ting service $1.00 postpaid.) Bigger stones 
in C grade are genuine economy in dia. 
mond use. For large wheels we recommena 
No. 60-CN. 


Precision Grinding 
Production Line 






SHELDON M. BOOTH, Pres 
. 41st Street CHICAGO 15, Ill. 
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Automatically end-weld studs! 


gue Complete fusion between stud and 


metal in 1/2 second... Saves time. 


SE No drilling holes or hand-welding bolts. 


Studs are pointed for accurate locating. 


Se One operator can weld more than 
1000 studs per shift. Completely por- 
table. Also available as a production jig. 


§a6~ Thousands of guns now being used in 


more than 500 shipyards and industrial 
plants. 


End-weiding a stud to metal plate. 







Cutaway view of 
stud weld after 
etching with Nital. 
Note complete fusion 
of stud to metal. 






NELSON 


ELECTRIC ARC 
STUD WELDERS 


For complete details, catalog and prices write: 


NELSON SPECIALTY 
WELDING EQUIPMENT CORPORATION 


Dept. AV, 440 Peralta Avenue, San Leandro, Calif. 
Eastern Representative: Camden Stud Welding Corp. 
Dept. 122, 1416 South 6th Street, Camden, N. J. 
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is 7% in. in diameter. Pressure ig g, 
plied by a high and low pressure ya 
type radial pump direct driven by, 
hp motor. Four-way valve contro 
operated by a single hand-lever to yy 
load from 15 to 25 tons. 

Operating speeds are: Advanee, i 
in. per minute; ypressing, 20 in, 
minute; return, 114 in. per minute, 
















M cromerric adjustment of the Djs 

Set boring tool, made by Sty 
Manufacturing & Construction ( 
Franklin, Ohio, is accomplished throug 
an eccentric cone and socket. With ¢) 
vernier set at 0-0, the quill is exa 
centered. As the vernier is turned, t, 
quill is thrown off center through graj 
uations of .001 in. to a maximum 4 
0.50 in. boring diameter. Since the } 
is held in the quill by a setscrew, 





























ERE’S one of the HALL Multiple Spindle Eccentric Valve 
Seat Grinders as used by Packard for high speed produc- ARNES DRILL co., Rockford, IIl., has 





Dial-Set boring tool 


secondary increase in boring diamete 
can be effected by extending the bit, 

The holder—consisting of straight o 
tapered shank, socket, and scale—a 
commodates a group of four or mor 
inserts, the latter consisting of cone 
vernier, quill, and bit. The “A” kit, fo 
example, comprises a holder and fou 
inserts. Standard round bits are used 
making replacements available from 
supply houses, although the manufac 
turer is prepared to furnish carbide 
diamond, and other special types of bits 

































































tion of Rolls-Royce airplane engines. Grinds six seats simul- brought out two new horizontal ps gg 
t iv with identical precision and finish ton ring lapping machines for aircraft 
aneousty . P engines. The Barnesdril cabinet-type 
hydraulically reciprocated machine is 
THE HALL MANUFACTURING COMPANY, TOLEDO 7, OHIO the larger of the two; the pneumatically 
operated machine is quite similar but is P’ 
designed for bench use. 
Both machines are designed to layg py 
rings in sets and fittéd to the specific d 
cylinder in which they are to be in 
stalled in the engine. To this end the 
(Turn to page 172, please) Ps 
JOHN CRANE Z NK ) 
PUMP SEAL ts 2 
Designed for AIRCRAFT, MARINE, JEEP, AVIATION . 
TRUCK, TRACTOR AND AUTOMOBILE PUMPS MIRRORS j 
WRITE FOR LITERATURE 
CRANE PACKING COMPANY cwicaco is. icc. 0 2077 YANKEE METAL PRODUCTS CORP. 4. 2016 3 
. t 











FRANCIS AND CAPPELLE 


Consulting Engineers 


We offer engineering service on MECHANICAL DESIGN 
PRODUCT DESIGN e DEVELOPMENT OF PRODUCTS 
PRODUCTION PROCESS MACHINERY 


1616 TRANSPORTATION BUILDING 
CHICAGO 5, ILLINOIS e Phone: Harrison 7747 


































& REELS 
SAFETY FEEDERS FEEDS 
AND PICKERS STRAIGHT- 
ENERS 


Write for Bulletins 
F. J. LITTELL MACHINE CO. *133,,2s0°"3°7.0"" 


a 
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First, he wanted a metal 
that was STRONG... 


then, a metal that was STRONG, 
fe) ble], Melilom sep y say) 


eee and every time, 


then, a metal that was STRONG 
and TOUGH... “ 


then, a metal that was STRONG, TOUGH, 
RUSTLESS and HEAT- 
RESISTANT 


"SELECTED METALS for AIRCRAFT USES” 


put him on the right track 


PICKING THE RIGHT METAL isn’t much of a problem if only one 
property has to be considered. But how often do aircraft applications 


demand only one feature of excellence? 


Usually, three, four or even more properties are needed if a metal is 


to be adequate for a given function. Making a selection, then, involves 


careful evaluation of the complete set of properties of many metals. 
And that’s where this booklet can help you! For here you have at 


your fingertips one summary that discusses a// the important properties 


and characteristics of eight metals whose unique com- 
bination of properties have solved many troublesome 
problems in the aircraft industry. Send for your copy 
today. 


& 
THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


wicker 4m ALLOYS 


MOWEL - “K” MONEL - “S” MONEL - “R” MONEL - “KR” MONEL - INCONEL - “2” NICKEL - NICKEL 
Sheet... Strip...Rod... Tubing...Castings... Wire... Welding Rods (Gas and Electric) 














THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 
Please rush me a copy of 
“SELECTED METALS for AIRCRAFT USES” 
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rings are mounted on a dummy piston, 
Rings are compressed and the radial 
cylinder barrel is placed on the piston 
releasing rings to normal wall pressure, 
The cylinder is clamped in position as 
shown. A loose abrasive is used and 
the machine is equipped with mechan. 
ism to rotate the spindle (180 degregg 
in 12 in. of travel) on the forward 
stroke and to return without roiation, 
The machine also is equipped with auto. 
matie stroke timing mechanism. Acapter 
plates are used for holding various 
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: 
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earned Barnesdril cabinet type piston ring 
lapping machine 


for Victory 





x ts diameters of radial aircraft cylinder 
i. barrels. The cabinet machine has ad- 
justable spindle stroke up to 12 in. 

The bench type machine is similar 
to the hydraulically operated unit, but 
is smaller and lower in price. The ad- 
justable stroke of the pneumatically 
operated spindle is from 2 in. to 12 in, 
and the reciprocation is adjustable from 
25 to 120 strokes per minute, operating 
under 100 lb. air pressure per sq. in. 
Unit is equipped with stroke counter 
and automatic stop switch. 


Sg Meso kt 











REAMER holder for automatic screw 
machines, which permits the reamer 
to “float” in any manner necessary to 
line up with a drilled hole, is now in 
production in an assortment of sizes at 
the Green Mfg. Co., Rockford, Ill. The 
float principle in the Green reamer 
(Turn to page 174, please) 





¢ POSITIONS OPEN - 


DIESEL ENGINEERS 
DESIGNERS and DRAFTSMEN 
FOR DEVELOPMENT WORK 
New High Power Engine @ ON OST-WAR POSSIBILITIES e 


Eastern Location @ Address Box 27; care of this Magazine 
Statement of avatlabdility required. 





ENGINEER 
Splendid opportunity for Engineer experienced in the AUTOMOTIVE and 


design and manufacture of gas or steam turbines. Large, AVIATION INDUSTRIES 


well established N. Y. Metropolitan Corporation. Please 
state details and salary desired. Statement of availability Penetrates into Leading Plants in the 


required. Automotive and Aircraft Industries 
BOX 29, CARE OF AUTOMOTIVE AND AVIATION INDUSTRIES 
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Oct, 11-13, 1944 









































KEEP THAT GUARD UP! 


PRODUCERS OF HAMILTON STEAM AND DIESEL ENGINES, 
CANNON AND MACHINE TOOLS 


NOILVYOdYOD 


GENERAL MACHINERY CORPORATION 


HAMILTON, O10 





RIES THE NILES TOOL WORKS CO. * THE HOOVEN, OWENS, RENTSCHLER CO. * GENERAL MACHINERY ORDNANCE CORPORATION 
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It’s time 

to protect 

THAT 95¢ OF 
YOUR 

DOLLAR | 
















Ir was good business in peacetime to use, 
wherever possible, metal cleaning materials 
that not only did the job for which they were 
intended—but which also saved in labor costs. 
It has been estimated that 95c of every clean- 
ing dollar goes for labor. In time of war, with 
manpower shortages, these cost saving prac- 
tices have proved vital. 


A generation of experience in metal cleaning 
research and plant production requirements is 
now available through the facilities of the 
Optimus Detergents Company. This brings to 
the metal working industries an extension of 
the use of such labor saving and quality pro- 
ducing practices. 


Trained in meeting rigorous standards of 
thoroughness, our technical staff is in a posi- 
tion to make practical recommendations point- 
ing toward the application of the right process 
and the right detergent to accomplish the 
sought-for economies and result. Dependable 
OPTIMUS DETERGENTS* are the tools 
which are used to carry these labor saving 
methods to maximum effectiveness. 


Write today for details as to how these proc- 
esses and “tools” can be put to work saving 
labor in your plant. 


*Available in Alkaline, Acidic, Solvent and Emulsion Types. 








DETERGENTS for INDUSTRY 


eee 


and Processes Solve Your | 
Problems in These and 
‘Other Related Operations 
Preparation for welding 
Bell Burnishing 

Stripping for refinishing 

F eietning foo Mak — 





ie 
* .* 7 
In Hand or Machine Operatiogs 
in Metal Washing Equipment 
| Cold or Heated Tonks 
| Steam Cleaning Machines 
> Spray, Dip or Seak Operations 
eid 


Send for your copy 
of new Bulletin 138 
and Optimus Clear- 
ing Survey. 














Green reamer holders 


holder is based on two synthetic oil- 
resistant rubber rings. These allow free 
but controllable motion in any direction, 
including lateral as well as pivoted 
motion. 

A hollow set screw fixes the position 
of the reamer and a spanner which ad- 
justs a threaded compression screw sets 
the tightness of float. Both these ad- 
justments can be made with the holder 
in working position in the machine, 


Westinghouse Elevator Co. 
Creates Two Divisions 


Ellis L. Spray, vice president and 
general manager of the Westinghouse 
Electric Elevator Company, has an- 
nounced the creation of two separate 
divisions to carry on the work of the 
company, the Air Conditioning and the 
Elevator Divisions. 

Ross Rathbun, formerly manager of 
air conditioning, has been appointed 
manager of the expanded Air Condition- 
ing Division, which now includes the 
Precipitron; and Walker G. White, for- 
merly sales manager, has been named 
manager of the Elevator Division. 
George F. Begoon, who for several 
years has directed commercial develop- 
ment of the Precipitron, has been named 
manager of the Precipitron Department 
of the Air Conditioning Division. 


Advertising Note 


The Luscombe Airplane Corporation 
of Trenton, N. J., has appointed the 
John Mather Lupton Company, New 
York City, as its advertising agency. 
Both aviation trade and general pub- 
lications will be used in a program to 
be launched soon. 
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Davis and Thompson 
Mfrs. of Machine Tools and Micrometers 


6411 W. Burnham St. 





ROTO-MATICS 


chines that are adaptable toa 
wide range of machine prob- 
lems... , Bulletins 110 and 120 
may help you solve your prob- 
Write for them. 


Milwaukee 14, Wisconsin 


Heavy, medium and light stamp- \ 
ings in any quantity. A steady flow 
of production—when you want it. 


WORCESTER STAMPED METAL CO. 
9 Hunt Street, Worcester, Mass. 


STAMPINGS 





STAMPED | 


QUALITY 
STAMPINGS 








ay Continuous operation is essen- ’ CG y | 
spindle drill tial for maximum production. . 
automatic VERTICAL ROTO-MATICS are QUALITY 
‘eae continuous operating, multiple STAMPINSS 
added spindle, non-indexing ma- 
production. 


Co. 
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The schematic drawing above, illustrates how the Lincoln 
Hot Die Lubrication System can be applied to forging 
presses. This modern system provides a fast, economi- The famous Lincoln Heavy- 
cal way to spray hot die graphite lubricants by direct Duty Pump for dispensing 


pressure. graphite compounds direct 


With the Lincoln System the compound is dispensed 
direct from original container to the nozzles which 
spray the surfaces. No waste. No mess. It assures 
even distribution, preventing sticking, crazing and 
cracking of expensive dies. Saves compound and 
eliminates mess, industrial hazards and accidents. 


from original containers. 


Mac Coupou for Complete Tupormation ST. LOUIS 20, MISSOURI 


We are interested in Spraying Hot Die Lubricants. 
Today, with production on hot die forgings at an all Have your representative call. 


time high,‘many plants have installed these Lincoln “i 
ame 





Systems. The installation is simple and pump can 


, eC ; Tee 
be located at a point remote from press if desired. 





Company___ 





Our engineers will gladly make recommendations. 


The coupon at right is for your convenience. Addvess___ 


LINCOLN ite 
Pioneer Suilders of Engineered Lubricating Equi [TLINCOLNT | 
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Keeps Diesel Engines 
Running Efficiently 


ALL KINDS- FOR ALL PURPOSES: 


No matter what your require- 
ments may be . . . washers of 
any size or shape, any mate- 
rial or finish, in ‘any quantity 
... we can supply or make what 
you want. Over 22,000 sets of 
dies available for producing 
standard and special sizes. 





Our facilities are at your service. 


TESTS FUEL | 
NJECTORS 
AND HYDRAULIC DEVICES 
At Pressures Up To 
10,000 P.s.i. 


To keep diesel engines operating 
at peak efficiency, this portable, 
precision-built Adeco Nozzle Test- 
er is indispensable. 


Light in weight yet built for heavy- 
duty service, it enables any me- 
chanic to make quick, accurate 
tests on injector opening pressure, 
spray pattern, and detect 
stuck needle valves and leakage 
around valve seats. Tests both 
large and small injectors, on bench 
or engine, at pressures up to 10,- 
000 p.s.i. Prevents costly delays 
and possible damage to engine. 


etc., 


Ideal for testing hydraulic devices. 


Write for bulletin on this 
practical, low-cost unit. 


SOF 


AIRCRAFT & DI 
ESE 


L [ok RAVENSWOop AVE 
CHICAGO 40, ILLINOIs 





WROUGHT WASHER MFG CO. 


WORLD’S LARGEST PRODUCER OF WASHERS 


Classified Advertisements 





OFFICE EQUIPMENT AND STEEL 
SHELVING—FOR SALE 


Desks—Walnut and mahogany finish; flat, 
typewriter and secretarial; office chairs; 
transfer files, steel legal and letter size, lid 
styles, metal letter size, oak letter size; 
combination steel card and letter files; 
comptometer; calculators; steel folding 
chairs with arm attachments; drafting 
tables; sectional bookcases; safes; time 
clocks; check protectors; steel clothes lock- 
ers; metal storage cabinets; 26-inch wide 
carriage Underwood typewriter; Kardex 
cabinets: linotime copying machines; 10- 
inch Diebold vault door; teller’s chests and 
safe-deposit boxes; Pitney-Bowes postage 
meter machine; Burrough’s duplex electric 
adding machine; cigar store fixtures; shop 
oak standing desk; Coca Cola box. Steel 
shelving, 18 gauge, sizes, 2214”x27%4”; 16”x 
27%”; 6”%x23”; 16”x20”; 12”x25%”; large 
quantities of each size, available for im- 
mediate shipment, sample of shelving for- 
warded on request with prices, etc., write, 
phone or wire. GArfield 1924. J. E. Murphey, 
2040 Walnut, St. Louis, Mo. 





AVAILABLE: Registered, graduate me- 
chanical engineer seeks permanent position 
with medium-sized company. Now charge 
of design and production of electrical ma- 
chinery. Five years supervisory experience 
with research and development laboratory 
on engines, axles, and other automotive and 
aircraft units. Position with solid future 
primary consideration. Present income 
$6500. Inquire Box 30, Automotive & Avia- 
tion Industries. 





NTDMA Increases Membership 


A group of leading drop forging die 
manufacturers voted at a meeting in 
Detroit recently to affiliate themselves 
with the National Tool and Die Manv- 
facturers Association, according to an 
announcement by George S. Eaton, of 
Cleveland, Executive Secretary of 
NTDMA. While a number of these 
shops have been in the NTDMA for 
some time, the majority was as yet ul- 
affiliated. 

A Forging Die Section of the 
NTDMA is planned to deal with any 
special activities which these manufac- 
turers want handled. For the most 
part, however, their problems and in- 
terests will be identical with those of 
the other contract shops producing spe 
cial tooling equipment—for example, in 
such matters as government regula- 
tions and controls, public relations, s¢ 
lective service deferments, excess 
profits taxes, repricing, among others. 


Mosquito Bomber Sets 
New Speed Record 


Setting a new record for trans-atlan- 
tic flight to Europe, a Canadian-built 
Mosquito bomber recently flew from 
Goose Bay, Labrador, to Prestwick; 
Scotland, in six hours, eight minutes. 
The distance between these two points 
is 2300 statute miles and the average 
ground speed was 376 mph. 
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